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An Analpsis 


RECENT CASES OF TETANUS IN THE 
BRITISH EXPEDITIONARY FORCE, 
WITH SPECIAL REFERENCE TO THEIR TREATMENT 
BY ANTITOXIN. 

By Siz WILLIAM B. LEISHMAN, C.B., F.B.S., 
F.R.C.P., LL.D., K.H.P., 


COLONEL, ARMY MEDICAL SERVICE; 
AND 
A. B. SMALLMAN, D.S.0O., M.D., D.P.H., 


MAJOR, ROYAL ARMY MEDICAL CORPS. 


SomE of the medical problems of the war, though of much 
scientific interest, are less urgent than others, and may well 
await the leisured study which will without doubt be given 
to them after its conclusion, but others which are more 
argent appear to call for at least a partial attempt to reach 
agreement before the campaign grows older. Prominent 
among these appears to us the subject of the specific treat- 
ment of tetanus, upon which there exist wide differences of 
view, both as to the usefulness of antitoxin at all and, 
admitting its value, as to the system of its employment 
which may be expected to yield the best results. 

Earlier in the war information with regard to tetanus in 
the Army in France was collected by one of us (W. B. L.) 
and summarised in one of the sections of the official 
**Memorandum on the Treatment of Injeries in War,” 
which was published in July, 1915, and circulated to all 
medical officers. Further experience of the treatment of the 
disease has accumulated since then, but much of it relates 
‘to comparatively small groups of cases observed in a single 
hospital, and cases fortunately have on the whole been so 
few that a number of general hospitals may not have seen 
one for months. Recently a Tetanus Committee appointed 
by the War Office, under the chairmanship of Surgeon- 
General Sir David Bruce, has collected a large amount of 
most useful information in connexion with the cases which 
‘thave been treated in home hospitals, and have published 
their results and recommendations, partly in the form of 
circalar memoranda and partly in an article in THE LANCET 
of Dec. 2nd, 1916, by Sir David Bruce. We have remodelled 
some of our tables upon those adopted by Sir David Bruce, 
30 that they may. be read as complementary one to the other, 
and may in this way serve to bring into greater relief the 
points in which the experiences of home hospitals are in 
contrast or in accord with those acquired in the Expeditionary 
Force. 

Early last summer it was felt that we had reason to 
‘anticipate the occurrence of a certain amount of tetanus 
among the large number of wounded to be expected during 
the coming offensive on the Somme. Although since the 
days of the battle of the Aisne strict orders exist that every 
wounded man should receive a prophylactic injection of 
‘tetanus antitoxin, and it is exceedingly rare that this is for 
‘any reason omitted, still it is well recognised that this cannot 
confer absolute protection. The severe character of many 
of the wounds is only too familiar to us all, and the heavy 
coating of foul mud, with which skin and uniform are almost 
always plastered, renders it certain that very large doses of 
anaerobic and other bacteria are at times driven deeply into 
the devitalised tissues. 

Arrangements were therefore organised for the collection 
of detailed information in respect of every case of tetanus 
occurring in France, a number of questions being asked on a 
form which had to be completed aud sent to headquarters on 
the termination or final disposal of the case. The informa- 
tion given on the sheets was then transferred to cards, which 
facilitated the analysis of the various points under inquiry. 
On the whole, the required details have been very accurately 
recorded, but it will be realised that at times of heavy 
pressure in field ambulances and casualty clearing stations 
it is often difficult or impossible to obtain and record 
the full details on certain points. These must later be 
ae if at all, from a man who may be too ill to 

oO. 


cross-examine or who may own the notoriously inaccurate 
memory of at least the old soldier for such points as dates 
and hours. 

We have classed the cases simply into those who died and 
those who recovered. At first we divided them into three 
classes: (1) Those whose deaths were attributed solely to 
tetanus ; (2) those whose deaths were in larger part attribu- 
table to complications, such as severe sepsis, gas gangrene, 
secondary hemorrhage, &c. ; and (3) the recoveries. It was 
found, however, that the difficulties of deciding in which 
subdivision to place the fatal cases were too great and too 
uncertain. A simple distribution into the two classes has 
the disadvantage that the total deaths from tetanus inevit- 
ably include a number of cases in which the condition of the 
wound, the exhaustion of the patient, or some complication 
were in themselves quite sufficient to account for death. 
They also comprise cases in which it was definitely stated 
that all symptoms of tetanus had disappeared before death. 
Such cases naturally weigh the scales against whatever 
system of treatment had been employed for the tetanic 
symptoms. On the other hand, however, the symptoms 
recorded in some cases have been so slight as to suggest 
the possibility that they might not have been due to tetanus 
at all ; and, if this were so, such cases would form a counter- 
weight to those whose death was not due to tetanus. 

The present analysis is based upon 160 cases which 
occurred in hospitals in France between July 1st and 
Oct. 3lst, 1916. Of these cases 118 died and 42 recovered, 
a case-mortality of 73:7 per cent. This mortality may be 
contrasted with that of the group of cases, already alluded 
to, examined by one of us in the spring of 1915. In that 
series, among 179 cases there were 140 deaths, a case- 
mortality of 78:2 per cent. This, as far as it goes, does not 
disclose any considerable degree of improvement in the treat- 
ment employed. Both series show a heavier death-rate than 
that which has been recorded for the cases treated in home 
hospitals where, during the first year, out of 231 cases 
analysed by Sir David Bruce, there was a case-mortality of 
57:7 per cent.. and, for the secord year, up to July 3lst, 
1916, out of 195 cases a mortality of 49:2 per cent. 

These four series show a slight improvement in case- 
mortality on each side of the Channel, but also make it 
clear that cases are more fatal in France by about 25 per 
cent. The causes for the latter fact are so obvious as to 
need no labouring. The most desperate wounds, which it 
would be dangerous to move, and which are therefore 
detained in clearing stations or base hospitals, are just 
those which are most likely to develop tetanus, and, further, 
the complications of severe sepsis, gas gangrene, &c., which 
must be more in evidence closer to the line than in home 
hospitals, more frequently play a large part in determining a 
fatal issue in cases of tetanus. 


INCIDENCE, 

It is not permissible at the present moment to give any 
information upon the actual incidence of the disease among 
the wounded, or to contrast one period of the war with 
another from that point of view, but there can be no harm in 
mentioning an impression, which we have gathered from the 
figures in question, that the highest incidence will eventu- 
ally be found to be associated with periods during which 
heavy fighting took place in wet weather. This, after all, 
might have been anticipated, as it is obvious that, under 
such conditions, the change from dust to mud will mean a 
heavier bacterial inoculation of the wound. 

An analysis of the influence of the prophylactic dose of 
antitoxin upon the general incidence of the disease must, for 
the same reason, be passed over; but this is, fortunately, 
a procedure which is so fully accepted, not only by ourselves 
but by our Allies and our enemies, that it stands in little 
need of further statistical support. Were it not for the 
universal acceptance of the protective value of this dose we 
feel sure that any analysis of the subject would have had to 
deal not with a few hundred cases but with many thousands. 


THE INFLUENCE OF THE SEVE&RITY AND CONDITION 
-OF THE WOUNDED. 
In connexion with e»ch case information was asked for on 
anumber of specif>: and among these were queries as 
to the existence : © ..:cre sepsis or gas-infection of the 


tissues. Details w..e also asked to the nature and severity 

of the wound itself and whether it was single or multiple. 

Tabte I. shows the frequency with which these factors were 
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encountered in each group—i.e., among 113 fatal cases and 
42 recovered cases. (It will be understood that, where the 
total number of cases shown in any table does not reach 160, 
the required information had not been obtained in every 
case.) 

The table shows, as might be expected, a considerably 
higher percentage occurrence of these conditions among the 
fatal cases. The most striking contrast is that shown in the 


TABLE I.—Condition of Wounds as Regards Sepsis, Presence of 
Gas Gangrene, ac. 


Severe Gas | Bxtensive Multiple 
sepsis. gangrene. 


finger. On the other hand, cases of latent or delayed 
tetanus are naturally more common in home hospitals, the 
two in our list with the longest recorded intervals after 
wounding being, respectively, 52 days and 90 days. Each 
of these was fatal ; the latter was presumed to have originated 
from an abrasion of the elbow, and in the case of the former 
an operation had been performed 11 days before the onset of 
the symptoms of tetanus. 

As regards this interesting subject of delayed tetanus, in 
which it is to be presumed that spores remain undestroyed 
in the tissues till they are in some way stimulated to 
germination, we have 13 cases in our series in which the 


_ | | or severe 


Fatal—113 cases...) 


| 61 98 62 
(64%) (81%) (55%) 

5 26 18 
Recovered—42 cases | | (12%) (61%) (43%) 


24 
(87%) 


much greater frequency of gas gangrene as a complicating 
factor in the cases which terminated fatally, no less than 
54 per cent. of these cases having been noted as suffering from 
this grave complication. Its dangerous nature is but too well 
known, and its frequency among these cases is, to our minds, 
one of the chief causes of the relatively higher death-rate 
from tetanus in France as compared with the experience at 
home. 

Another point in connexion with the factors complicating 
a judgment on the results of treatment appears to be the site 
of the wound, independently of the influence of sepsis or 
gangrene. It has been noted by us that a fatal issue is more 
common when the body, as distinguished from the limbs, has 
been wounded. Thus, as will be seen in Table II., out of 
115 fatal cases, 61, or 53 per cent., were cases in which the 


TABLE II.—The Position of the Wounds in Reference to the 


Mortality. 
= | Body. Limbs. 
Fatal: 115 cases ... «+ 61 (53%) 54 (47%) 
Recovered : 42 cases... 18 (43%) 24 (57%) 


Note.—When wounds occurred both on the body and the limbs the 
case is counted only under the heading ‘* body.” 
wound or some of the wounds involved the head or trunk, 
the nalance of 54 cases, or 47 per cent., being wounds of a 
limb or limbs. On the other hand, of 42 cases which 
rec »vered 18. or 43 per cent., were wounds of the body, the 
remaining 24 recoveries, 57 per cent. of the whole, having 
received wounds of the legs or arms only. The differencein 
these figures, thouzh not very marked, appears suggestive, 
and the heavier mortality of the body cases may not improb- 
ably be related to the shorter distance which the toxin has 
tr» travel in order to reach the spinal cord and the nervous 
centres. 

THE INCUBATION PERIOD. 

The interval which elapsed between the wound and the 
first evidences of tetanus was recorded in 157 cases and a 
curve has been constructed, similar to that in Sir David 
Bruce's papers, that the experience in France may be con- 
trasted with that at home. The average incubation period 
of all the cases was 12:03 days. Of the fatal cases, 115 in 
sumber, the average period was 10-7 days, and of the 42 
recoveries it was 14 days. This confirms once again the 
reneral experience that the shorter the interval between the 
wound and the attack the poorer the chance of the patient. 
At the same time, this difference is less marked than might 
have been expected, being only a fraction above three days, 

nd it corresponds closely to the figures reported by one of 
1; earlier in the war, where the difference was even smaller, 
'-74 days. Comparing our curve of the incubation periods 
vith that of the home cases they apoear very similar, 
except that the peak of the curve in France is reached at an 
earlier day than in England, the eighth as contrasted with 
tae eleventh. This is only what might have been anticipated 
\s a larger proportion of the early and the acute cases fall to 
is. The shortest incubation period mentioned—two days— 
ocourred in two instances, but in one of these there was an 
eiement of doubt as to the exact day of wounding. The 
other was a slight case which recovered, the presumed 
source of infection having been a small cut on the index 


NUMBER OF AFTER wound | 


€ 


Curve of the incubation period. 


disease did not make its appearance until 21 days or more 
had elapsed. This may perhaps be assumed to be the limit 
of the normal incubation period, although the phrase is an 
awkward one to employ in the case of a bacterial disease 
in which the germs are introduced as spores which, 
theoretically, may lie dormant but living in the tissues for 
an indefinite time. Of these 13 cases, 8 died and 5 re- 
covered. The figures are small, but the recovery rate in this 
group compares favourably with that. of the whole series. 
The average incubation period of the 8 fatal cases was 
36:3 days and that of the 5 recovered cases 29-4 days. 


INFLUENCE OF OPERATION BEFORE THE ONSET OF TETANUS. 


Table III. shows a list of the 34 cases in which operative 
interference of a grave nature had been resorted to prior to 
the development of the first symptoms of tetanus. Of these 
34 cases 26, or 76 5 per cent., died, while 8 recovered, a 
recovery rate of 23:5 percent. In 4 cases-the onset of the 
tetanus occurred on the day following the operation and in 
another 4 cases on the second day after operation. In three 
instances the initial prophylactic subcutaneous dose had 
been repeated, in two of them 500 units being given a week 
after the first one. The third case received a second 
500 units 4 days after the first and 1500 units 11 days later, 
on the day of the operation. Of these 3 cases 2 died and 
1 recovered, but in the two fatal cases death was not con- 
sidered as being primarily due to tetanus. The case which 
had received the three prophylactic doses died, but death 
was considered to have been due to sepsis and inanition ; 
there had been no convulsions for 6 days before death. Out 
of 9 cases where death occurred within 3 days of opera- 
tion 7 were amputation cases ; in the 2 remaining ones the 
wounds and the operations involved the thorax. On the 
other hand, out of 8 recoveries 3 only were amputations, and 
only in one case was the thorax involved. 

It may be noted that 34 out of our 160 cases fall to be 
described in this category, as contrasted with the 15 cases 
out of a total of 195 shown on Sir David Bruce’s last com- 
munication. This disproportion is readily understandable 
as these grave operations are naturally demanded more often, 
and at an earlier moment, in France than in the case of 
wounded men whose condition was considered such that 
they could bear the journey to England without undue risk. 


INFLUENCE OF OPERATION AFTER THE ONSET OF TETANUS. 


The practice of operating after tetanus has declared itself 
appears to be dying out in France. Table IV. deals with only 
9 such cases, and no case of this nature has been reported 


to us since the end of September. Of the 9 cases 7 died and 
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2 recovered, a case mortality of 77:7 per cent. Of the 
2 cases which were most quickly fatal—viz., 1 day 
and 13 days—it may again be remarked that each was 
a body wound ; the operations apparently involved much 
manipulation and may thus have opened up fresh channels 


TABLE 1II.—Occurrence of Tetanus after Operative Interference 
with the Wound. 


Onset of 
oe 
Belg 
of Natureof wound. Nature of operation. se 
| 
J.13} 8] 1 Leg. Supracondylar amp. 1 
J.15|}11| 7 Back, face, hands, | Incisions. Removal of |D 
| thigh, legs (bomb). necrotic tissue. | | 
8) 6 | L. thi gh large flesh | Amp. middlethigh. | D 1 
| wound; frac. femur. 
J. 22) 18 | 11 | Penetrating chest, L.; Resection. Di 
| empyema. | 
J.23) 6| 3 Shrapnel wd. R. arm Exploration and 4 
| and fingers, L. arm, | drainage. | } 
both legs, and | 
| | buttocks. | | 
J.25} 21 | 9 | Scalp, finger, | | Ligature brachial for| D | 7 
| __ R. arm and elbo sec, hemorrhage | | 
J.26; L. shoulder, R. thigh, | Amp.atshoulder-joint.! D | 2 
J.30,12 | 10| L. forearm. Severe | Amp. at shoulder. R | _ 
| | flesh wounds. } | 
A. li 14| 4] Crest. Back. | Dr of empyema. 1D | 5 
A.23) 9, 3) L. thigh and leg. | Amp. leg above | D 1 2 
| | Fracture. R. leg | knee. Free excision | | 
| lacerated. of muscle. 
A. 24) 10| | Post. Hemo- | Aspiration, | 1 
orax L. 1D | 
A. 26 15 | ea involving Excision and removal D | 4 
| | | bones, of bone (1) ; amputa- 
| | tion +2), } 
A.27/12| 8| G.sw.chest. pene- | Extraction of F.B. | D | 4 
} trating lung. ches | 
A. 35 35 32 Frac. femur into Excision drainage | Ri - 
| knee-joint. of joint. | 
A.29' 26 16! Penetrating chest. Resectionforempyema R  — 
| \Cmpd. fract. of forearm Cleansing ot arm wound, | 
8.1 2 | R. shoulder, upperarm xcision and drainage. 
8.7 | | 34 11.5) G.8.w. L. leg. Post.and lt. Removal of F.B.; Ds 6 
| outer aspect. drainage. 2. Knee-| | 
| joint reopened. | 
8.14, 8) 5 \L. leg shot away below Amputation. iD; 3 
| | | knee-joint. R.legand | 
| anklealso wounded. | Po 4 
8. 62 11 Cmpd. fract.L.bumerus Amp. for severe sec. D 4 
| hemorrhage. | 
5.24; 8| 1 @.s.w. L. hand. | Amputation. 3 
8.4412 | 6 \Lower part of back, non-| F.B.removea neck (2).| D | 4 
| penetrating ; also. | | 
| wound neck. | | | 
8.47) 2116 | R. leg, thigh. R. Amp. R. thigh. 


m,several hack. | | 

0.3 | “15 12.6) Shell wd. R. buttock: | 1. Excision. 2. Re- D 
| F.B. lodged in ileum, | moval of F.B. 

oO. 10| 26 23 leg, thigh, and | Amp. thigh, upper’ 
foot; frac. tibia and | third. | | 

| metatarsal. F.B. in | 


0.11/17 16.8) 


cornea. | 
@.8.w. both legs. upper 3rd L. | 
| | thigh. 2. Opening 
| up of stump. } | 
0.19 11 6 | G.s.w. head, L. tem- Trephine?. F.B. ree Ro — 


| | poro-maxilly. joint. moved 
0.20; @.8.w. R. thigh. 
0.22; 74.21  G@.s.w. L. chest. 


0.24 25 10 Both legs, R knee and 
abdominal wall. | 
0. 18 14. 10 Cmpd. fract. L, upper | 1. Cleansing, drainage. D 11 
| arm. 2. R. arm incisions. 
L. arm disarticula- 
tion at shoulder. 
1. F. B. removed. 2. D 4 
Removal | 


Ovened up. — 

1. Aspiration. 2. Ditto. D 2 
3. Rib resection. 

Drainage. D| 9 


oO. 31 6 (42 Cmpd. fract. L. ulna, 
| two large dirty wads. 
Two large dirty wds. 


L. calf. 
0. 35 43 36 | Penetrating R thigh. 


Post. wound enlarged D_ 11 
| Commin. frac. femur. 


for drainage. 


0.4144,  Cmpd. fract. leg. Amp. below knee. — 
0.43) 9! 4) Large. over R. scalp. Incision. Drainage. R — 
| | Small, over R. lat. | 
| dorsi, | | 
for the absorption of toxin by a short route. Among the 


7 deaths there were 3 amputations, but, on the other hand, 
both of the recoveries were also amputation cases. 

The figures dealt with in these two tables III. and IV. 
are too small to throw fresh light on a side of the problem 
which has been much discussed, but we have no doubt as to 
the wisdom of giving a sufficient prophylactic dose a short 


time before a contemplated operation, and we believe that 
it is generally agreed to be wise to refrain from any avoidable 
disturbance of the wound, or anything in the nature of a 
severe operation, once tetanus has declared itself, at least 


TABLE IV.—Operative Interference after Appearance of 
Tetanus. 


| 
Nature of wound. | Nature of operation. | 
| 
ac = a 
J.4 0 a. Incision, cleansing. | D 1, 
| 
J.7 0 | Shell ‘thigh, | amp. on appearance | D (?)" 
frac. femur. | of symptoms. | 
J.10 1 Perf. L. leg above Amputation. 
ankie. 
J.11 1 L. knee- joint. Amputation. D | (?)* 
J.16 0 | 4.8.w. R. upper arm, 3 
J. 29 @.s.w. L. foot. Amputation through) - 
If. | 
° 3 | Thigh. Removal and | D 8 
8.3 0 ‘Near R. ant. sup. spine, of | D| 
| frac. of ilium. woun | 
8.5 3 R. tibia empd. frac., | Femoral artery tied.| D| 5 
| wounds R. leg and | 
| perineum, | 


* Not stated. 


until there is some sign of abatement of the symptoms and 
until a sufficient amount of antitoxin has been administered. 
The latter question will be mentioned again below. 


THE PROPHYLACTIC USE OF TETANUS ANTITOXIN. 


Although, as has been said, the influence of this upon 
the general incidence of tetanusin the wounded must be left 
on one side, there remain some points in connexion with 
it thich are of interest and may be discussed without 
indiscretion. 

It is, of course, well known that the earlier the preventive 
dose is given after the receipt of the wound the more likely 
is it to be of use. At the same time there is little positive 
information as to the effects of delay. An effort was there- 
fore made to obtain precise details as to the number of hours 
which had elapsed between wound and injection. This was 
obtained in aconsiderable proportion of the 160 cases~—viz., 
66. It would have been easy to group for analysis a still 
larger number than this if one had been content to include 
cases in which the replies gave one a reasonable certainty 
that the dose had been given within 24 hours, but only those 
have been accepted in which a definite statement was forth- 
coming as to the fact of inoculation, the dosage, and the 
number of hours after the wound at which the dose was 
given. 

Of the 43 cases which received within 24 hours a pre- 
ventive dose of 500 or more units—less is never given- 
62-7 per cent. were fatal and 37:2 recovered. On the other 
hand, of 23 cases in which the giving of the antitoxin was, 
for one reasonor another, delayed beyond 24 hours, 86°9 per 
cent. died and only 13 per cent. recovered. These figures 
are given for what they are worth, and it should be borne 
in mind that delay in giving the preventive inoculation is 
almost always caused by the impossibility of removing the 
wounded man from the place where he was hit till military 
conditions permitted. Such cases are therefore specially 
liable to gangrene and to the more severe forms of septic 
trouble. 

These 66 cases are further analysed in Table V. to see 
whether there was any noticeable correlation between the 
time of administration of the preventive dose, the average 
size of this dose and the length of the incubation period. The 
chief points which emerged from this were that the average 
incubation period of the recovery cases who got their pre- 
ventive dose within 24 hours is longer than that of the other 
classes, and that of those whose dose was delayed, and who 
yet recovered, the average size of the dose given was large — 
viz., 915 units. 

No prophylactic dose was given in 15 of the cases, and 
9 of these died—i.e., 60 per cent. It is to be noted, how- 
ever, that of the 6 who recovered 5 were instances of men 
whose injuries, being of the nature of scratches or abrasions, 
were so slight that they did not report sick, and hence 
received no dose of serum. Others of those who received 
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no serum were of that’ unlucky class who have only been 
pickéd up some days after their injury, having lain untound 
in some shell-hole or perhaps in such a portion of ‘‘ No man’s 
TaBLE V.—Correlation between the Amount of Prophylactic 


the Time of Administration, and the Incubation, 
Period.* 


Interval between | ,- 
wound and | Bomber 


lact' 
cases. 


Average | Average 
Percent-| prophy-  incuba- 


Under 24 hours 27 7  $T4 655 units.| 10°6 days. 
20 426 ,, 
| 16 843 (14 
3 | 91S) «(110 


Over 24 ,, 


Under 24 hours 
Over @ ,, 


* Incubation period in all cases is reckoned as the interval between 
the wound and the onset of tetanus. whether there was an intermediate 
complicating faetor, such as an operation, or not, 
land’’ as made it impossible to reach them. Their condition 
On rescue has sometimes been so critical that the medical 
officer did not consider it wise to give an inoculation. 

Tue THERAPEUTIC Use OF TETANUS ANTITOXIN. 

The ** questionnaire ’’ completed in all cases of tetanus was 
principally designed to obtain accurate information upoa the 
details of antitoxin administration, the number, size, and 
route of introduction, and the dates of each dose being 
asked. This information has been given in every case and 
has formed the subject of close study from as many different 
points of view as possible. Oar thanks are due to the officers 
who furnished us with these details, collected often under 
conditions of great stress. Our object, it need hardly be 
said, was to search the collected results for any indications 
for or against a particular system of dosage or a particular 
channel, or combination of channels, of administration of the 
antitoxin. 

Of the 160 cases, all bat three, each of them fatal, were 
treated with antitoxin, so the tables now to be discassed deal 
with 157 cases. 

The numberof possible variations in the treatment adopted, 
as well as the various complications already alluded to, make 
it a very difficult matter t» arrive at clear-cut answers to any 
given question, and had there been more general agreement 
on the usefulness of antitoxin in the treatment of declared 
tetanus and on the best methods of emploving it, we should 
have preferred to wait till more material had become available 
for analysis. Still, certain points have rather forced them- 
selves upon our notice in our inquiry into the returns, and we 
believe them to be of sufficient importance to put on record 
forthwith. 

The paper of Sir David Bruce, dealing as it does witha 
further 175 cases treated with antitoxin in home hospitals, 
forms a ready means. of multiplying experience on certain 
points, and we shall frequently avai! ourselves of the oppor- 
tunity thus given of comparing our respective experiences 
and conclusions. 

In examining the results of a certain line of treatment 
we have, as already said, been content to accept as the 
criterion of success or failure the survival or death of the 
patient, leaving out of consideration any statement that 
death was due in the main to some other cause than tetanus. 

Table VI. shows the cases distribated in accordance with 
the total amount of antitoxin which they had received, 
being arbitrarily divided for this purpose into eight classes. 
In each group is shown the number of deaths, the case 
mortality, and the channels of administration by which the 
seram had been given. As will be seen, there are no fewer 
than 15 possible combinations of the four routes which we 
have had under consideration. and there are instances of 
each of these combinations having been employed. We have 
taken no account of a few cases in which antitoxin was 
said to have been given by the mouth or by the rectum, 
and there has heen no report of its local application to the 
wound. For the sake of brevity we shall in our tables 
employ an initial letter to signify the particular route, thus 
““T” = the intrathecal method, ‘‘V’’ = the intravenous, 
= the subcutaneous. and ‘‘M"’ = the intramuscular. 
We shall leave the tables largely to speak for themselves, 
when they have anything to say, confining our comments to 
such points as appear to us of significance or as needing 
further explanation or emphasis. 

As regards Table VI., the chief point sought was any 
broad indication of the effects of the total dosage of anti- 


toxin. In studying this point we at one time divided our 
cases accordingly as they had received a total dosage of less 
or more than 20,000 units. Although we decided later to 
abandon this method for the succeeding tables as too com- 
plicating, we may return to it here as bringing out the 


TABLE VI.—Showing the Number of Cases Treated by 
erum, 


Methods of administration * 


Dose (in units). 


2\— 1! 
5/16) 2) 2) 8} 2! 
6- 41362 


—| | 
187 115 73-7 25, 7, 4) 
V. = Intravenous. 5. = Subcutaneous. 
M. = Lutramuscular. 

The cases are grouped according to the total dosage given, together 
with the case mortality. Toe groups are subdivided to show how 
many cases fall into each oue of the 15 possible combinations. 
desired point somewhat more clearly. As will be seen, the 
first five classes, those in which the total dosage had been 
below 20.000 units, comprise 116 cases, of whom 91 died, a 
case mortality of 784 per cent. The remaining 41 cases 
received more than 20,000 units, and of them 24 died, a 
case mortality of 585 per cent. There is therefore a 
balance of 20 per cent. in the favour of the larger dosage. 
Turning to a somewhat similar table in connexioa with the 
cases treated in home hospitals, and dividing the 175 cases 
therein analysed into similar groups, below and above a total 
dosage of 20,000 units, we find that of 108 cases in the 
small-dose category, 61 died, a case mortality of 56-4 per 
cent., while of the 67 cases in the large-dose class only 21 
died, a case mortality of 31:3 percent. ‘The balance here 
in favoer of the larger total dosage is 25 per cent., a 
difference even more pronounced than in our own series. 

Taken together, we think there can be little doubt that 
they demonstrate the better results obtainable from the 
higher dosage. We have very closely scrutinised our cases 
to see what influence certain obviously possible fallacies 
might have had upon this conclusion. For instance, it is 
possible that relatively small dosage may have been adopted 
of necessity because the case was rapidly fatal, either from 
tetanus or a complication ; or, on the other hand, the case 
may have been so slight that the dosage was originally small 
and was rapidly abandoned. Such cases undoubtedly occur, 
but against them may be set, unfortunately, the equally 
certain fallacy that even in severe and prolonged cases the 
dosage recorded has, in our view at least, been altogether 
inadequate, owing to an obvious unbelief in the value of 
specific treatment. These, and some other disturbing factors, 
we think tend to cancel one another and we do not consider 
that they lessen materially the significance of the figures just 
quoted. 


TABLE VII.—Showing the Total Number of Cases Treated hy 
Serum (with or without Non-specific Treatment), together 
with the Number of Deaths and the Case Mortality. The 
Table also shows the Number of Cases treated by any one of 
the Four Available Routes alone or in Combination with One 
or More of the other Three Routes. 


* T. = Intrathecal. 


Methods of 
administration. 


Case 
mortality 


cases 


No, of 


| 
The next table, VII., sets out the cases treated by anti- 
toxin and it shows for each route or combination of routes by 
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which the serum was given, the number of cases, the deaths, 
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and the case mortality. The uneven size of the groups, and 
their very number, make evident the futility of any attempt 
to form conclusions from a consideration of the degree to 
which the case-mortalities are above or below the mean 
rate of the whole 157 cases. A better opportunity is 
afforded by a consideration of the series of Tables VIIL., 
IX., X., and XL, in which the cases are grouped on a 
different system. Here we have placed together all cases in 
which one particular route, whether alone or in combination 
with others, formed part of the system of treatment, a 
separate table being devoted to each of the four—‘*T.,” ** V.,” 
and Each of these will now be briefly 
considered. 

Table VIII. deals with the intrathecal route, employed 
either alone or combined with others. It was used alone in 
25 cases, with a mortality of 84 per cent., and this, with the 
single exception of the combination **T.V.S ,” is, it will be 
noted, the highest rate shown in the table. Looking to 
Sir David Bruce's figures we see that ‘* T.”’ was used alone in 
7 cases, of which 5 died, a mortality of 71:4 per cent., the 
highest mortality of any group analysed in his paper. So 
far this does not impress one favourably. Turning to the 
use of ‘* T.” in combination with others, the only other point 
we shall call attention to is that in each of the four groups 


TABLE VIII. shows all Cases Treated by the Intrathecal Route, 
and TABLE IX. shows all Cases Treated by the Intravenous 
Route, either Alone or in Combination with One or More of the 


other Routes, together with the Number of Deaths and the Case 
Mortality. 


Methods of | 5%) 5%) Methods of Case 
administration. mortality} administration. 75 mortality 
| Per cent. | |Per cent 
125 | 21 84 7| 7) 1¢0 
T.V.S. V.TS. .. |20/17| 85 
T.S.M. 1) B VtM. .. | 5) 3) 
T.V.M. 3; VSM... 1/1! 100 
TV.S.M 1} 50 V.T.S.M. ... | 50 
Totals... (111/84) 75 | Totals... ... | 


TABLE X. shows all Cases Treated by the Subcutaneous Route 
and TABLE XI. shows all Cases Treated by the Intramuscular 
Route, either Alone or in Combination with One or More of 
the other Routes, together with the Number of Deaths and 
Case Mortality. 


Table X.—Subcutaneous Table XI.—Intramuscular 
Route. 


| 
Methodsof | Case Methods of “4 Case 
Rats 
| \ Per cent. Per cent. 
28 «21 75 9 
Ct. « 4,4. 100 2/0 0 
100 1 1; 100 
85 M.T.S. 4:1 25 
1 25 M.T.V. 3} 6 
| 1) 1) 100 1 1) 100 
S.T.V.M... | 1) 2) tt 
Totals .. | 87 61) 70 Totals ... | 32 19 59 


showing the lowest mortality the intramuscular route has 
formed a part of the combination. The moral would appear 
to be that if one employs the thecal route at all it is better 
to use it in combination than alone. This is even more 
strikingly illustrated in the home figures, where the relative 
death-rates are 71-4 per cent. and 46 7 per cent. 

Table LX. deals in a similar way with the intravenous 
route alone or combined. Of 55 cases in the group 44 died, 
a mortality of 80 per cent., and we have the striking fact 
brought out that no case treated by this channel alone 
recovered. In the home figures the mortality in 7 cases 
treated by ‘‘ V.” alone was 57 per cent., ‘the second highest 
in the list. Looking again at the results of the various 
combinations of *‘ V.”’ with other channels, one again notes 
that the three lowest mortalities are in groupsin which ‘‘ M.” 
appears, 

Table X. shows the subcutaneous route alone and in 
combination with others. Of 87 cases in which this route 


was employed the general case mortality was 70 per cent.. 
When used alone, in 27 cases the mortality was considerably 
lower, 55 per cent., and here the apparent effect of combining 
this route with others is bad, except in two particular com- 
binations, into each of which ‘: M.”’ again enters. In the 
home figures the mortality from cases treated by ‘‘S.” alone 
was 50 per cent., but there is no information as to the 
frequency with which it was employed in combination. 

Table XI., the last of this group of four, deals in similar 
fashion with the intramuscular route. Of 32 cases in which 
it played a part 19 died, a case mortality of 59 per cent., 
the lowest tigure by1l per cent. of the four tables. The 
groups are too small here to afford much information, and. 
so far as the figures go the mortality resulting from its use 
alone, 75 per cent., contrasts unfavourably with the mean 
rate of 59 per cent. This group, however, deals with but 
4 cases and may be usefully supplemented by the home 
figures, which show that of 8 cases treated by this method 
alone only 1 died, a mortality of 12°5 per cent. Combining 
these 8 cases with our own 4 we have 4 deaths out of 12 
cases, a mortality of 33:3 per cent., which is by far the 
lowest recorded in either series for the results of a single 
channel antitoxin treatment. 

We fully appreciate the many pitfalls into which one may 
stumble in searching for truth among small figures dealing 
with cases presenting so many complicating factors ; but, so 
far, our examination of them has given us some strong im- 
pressions, all the stronger in that they were by no means 
anticipated. They appear to us to throw very considerable 
doubt upon the advisability of employing the intrathecal 
route, either alone or in combination, and, further, they 
seem to indicate considerable virtues in connexion with the 
employment of the subcutaneous and intramuscular channels, 
particularly the latter. The evidence for and against the 
intravenous method also leaves one with a feeling of 
suspicion, particularly in view of the fact that all of the 
cases treated by this channel alone died. 


EFFECTS OF THE DOSAGE OF ‘ANTITOXIN EMPLOYED 
BY THE SEVERAL ROUTES. 


It is obvious, however, that, in considering the results of 
the various combinations of specific treatment dealt with in 
the last four Tables VIII., IX., X., and XI. there is a factor 
of importance which is not disclosed by them, but which it 
is essential to consider. It is not enovgh to treat all cases 
as alike that have received serum treatment by the same 
combination of routes, we must study the amount and fre- 
quency of the dosage by each route if we are to reach a 
fairer judgment of results. This has accordingly been done, 
and every individual case has been closely studied from this 
point of view. A table showing the full details of every 
dose given in the 157 cases was constructed, but as 
this would be too elaborate to reproduce we have con- 
structed Tables XI[., XIII., XIV., and XV., which, while 
repeating the classification of cases adopted in Tables VIII., 
IX., X., and XI., show, in addition, the average amount of 
antitoxin given by each route in each group of cases. This 
table enables one to grasp more readily the relative import- 
ance to attach to each route in any given combination of 
routes, and to see how this factor of dosage compares in the 
cases which recovered and those which died. 

Table XII. displays all cases in which the intrathecal 
route played a part. Contrasting the average dose given by 
the thecal route in the fatal and recovered cases respective!y 
and in each combination, it will be seen that there is no 
regularity ; in some instances more had been given in the 
recovered cases, in others less. Looking, then, at the venous 
fraction, here, too, we see no regularity ; a larger dosage by 
the veins seems in some cases to have been beneficial, in 
others the reverse. But when we consider the remaining 
fractions, subcutaneous and intramuscular, in each group 
into which they enter we notice in all cases that the dosage 
has been higher, usually much higher, in the recovery cases 
than in the fatal ones. It should be noted, however, that 
neither in this nor the succeeding three tables of the 


cases in class ‘‘T.V.S.M.,” the employment of all four 
routes appearing to us to render any attempt of this sort 
futile. 

Table XIII. deals in similar fashion with the intravenous 
route in all combinations. Analysis in this group is diffi- 


cult, a3 in no less than four of the combinations we have 


series do we attempt to draw any inferences from the two ~ 
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either no deaths or no recoveries, as well as the group 
‘*V.T.S.M.,” of which we take no notice. The two groups 
most suitable for contrast, on account of the number of 
cases, are ‘‘ V.T.,” where the recovered cases show a larger 


TABLE XII. shows Cases Treated by the Intrathecal Method and 
TABLE XIII. shows Cases Treated by the Intravenous Method, 
either Alone or in Combination with One, Two, or Three other 
Methods. Contrast of the Average Amounts of Antitoxin used 
in the Fatal and Recovery Cases. 

Fable XII.—Intrathecal Table XIIT.—Intravenous 
Method. Method. 


Number of 
fatal cases. 
used by each 
route. 
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recoveries. 
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used by each 
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TABLE XIV. shows Cases Treated by the Subcutaneous Method 
and TABLE XV. shows Cases Treated by the Intramuscular 
Method, either Alone or in Combination with One, Two, or 
Three other Methods. Contrast of the Average Amounts of 
Antitozin Used in the Fatal and Recovery Cases. 

Table XIV.—Subeutaneous Table XV.—Intramuscular 
Method. Method. 
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venous dose and a smaller thecal one than the fata) cases, 
and Group *'V TS.,” in which. while the venous average 
dose is approximately equal in fatal and recovered cases, we 
are struck by the fact that in three recoveries only half the 


thecal dose was given, but three times the subcutaneous 
dose, as contrasted with the dosage given in the 17 fataj 
cases. 

Table XIV., dealing with the dosage of the subcutaneous 
route, alone or combined, brings out more clearly than the 
others the observation that, in all groups in which we are 
able to make a comparison between the dosage in the 
recovered and in the fatal cases, a much higher average dose 
has been given to the cases which lived. This is particularly 
noticeable in the group treated by the subcutaneous method 
alone, where the average dose has been 434 times higher in 
the cases which recovered, and in the two other fair-sized 
groups, ‘‘S.T.” and **S.T.V.,” in which the subcutaneous 
dose was respectively 2} and 3} times greater in the 
recovery cases. In all, this table impresses us with the 
value of high dosage when the subcutaneous route is 
employed. 

Table XV., the last of this series, shows the average dose 
of antitoxin employed in all combinations in which the 
intramuscular route was use!, The various groups in this 
category are, on the whole, tvo small to extract from them 
much guidance in this matter of dosage, but it will be seen 
that in the largest group, ‘‘M.T.,” dealing with 13 casrs, 
about four times as much antitoxin was given intra- 
muscularly in the recovered cases as in those which died. 
In the ‘‘ M.T.S.” cases, in which 3 recovered and 1 died, 
the intramuscular dose was twice as great in those who 
lived. On the other hand, in the cases treated by intra- 
muscular injections alone, of which 3 out of 4 were fatal, 
the only case which recovered received less than half of the 
average dose given to the fatal cases. On the whole, 
although the figures are small, we get the same impression 
here as in the instance of the subcutaneous route— that the 
apparently favourable effect of employing this channel is 
associated with a proportionally high dosage. 

On regarding these four tables from a general point of 
view, ard without attempting to draw from them more than 
may reasonably be inferred, we find our suspicions of the 
thecal and venous routes strengthened, and also some further 
support for the good impression which has been made on us 
by a consideration of the results of the subcutaneous and 
intramuscular routes. 

The last table which we shall give, Table XVI., was 
designed in an attempt to visualise and contrast the results 
obtained by single-route administration of antitoxin with the 
results of using that particular route in combination with 
others. 

Looking at the intrathecal results, we see that the case 
mortality is 10 per cent. higher when this route is used 


TABLE and Contrasting the Results Obtained 
by Each Individually, with those Obtained by that Route in 
Combination with One or More Others. 
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alone, and also that the total dosage given by the thecal 
route in the fatal cases was considerably higher in the group 
in which this channel was employed along with others 
than when it was employed alone. It was remarked, how- 
ever, that a considerable proportion of the 21 fatal cases 
treated by the single-route method were exceptional’y 
severe cases of gunshot injuries. In 9 of them death was 
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attributed by the reporting officer to causes other than 
tetanus. Thirteen of them died within 24 hours of the 
first appearance of tetanic symptoms. Of the recovery 
cases all were noted as being either slight or localised and 
none of them reached the stage of trismus. 

As regards the intravenous channel, attention has already 
been directed to the fatal issue in all cases treated by this 
method alone. The high dosage employed will be remarked. 
as well as the fact that the average dose given to the 
recovered cases in whom this channel had been used in 
combination with others was highest of all. In examining 
the individual records of the 7 fatal cases treated by the 
venous route only it was remarked that, although they 
were all severe wounds, the antitoxin was not persisted in 
in several, though time allowed for its repetition. In only 
2 out of the 7 was the dose above 5000 units. 

‘The subcutaneous route employed alone shows the lowest 
mortality—vlz., 56 per cent. Of the 15 fatal cases 7 were 
severe wounds, in which death was not attributed directly 
to the tetanus. The dosage employed in these fatal cases 
was also remarked upon as being very small, in only one 
of them was it over 3000 units and most received 1500 
units or less. Of the 12 recoveries in the single-route 
group 6 were either localised or slight, but the dosage 
only fell below 3000 units in one case, which received 
500. The wounds in this g oup were, on the whole, slight. 

Too few cases were treated by the intramuscular route 
alone to allow of effective contrast with those in wh'ch this 
method was associated with others. Of the 3 fatal cases, 
2 were specially severe wounds and the intramuscular dosage 
was moderate. The recovery case, although severe, was, on 
the other hand, given 3000 units only. The high average 
dosage given into the muscles in the 12 recovery cases in the 
combined group, 18,640 units, is also noteworthy. 


SUMMARY. 


The above analysis of these tables dealing with the thera- 
peutic employment of tetanus antitoxin leaves, we are fully 
aware, much to be desired, and, at any other time than this, 
we should have greatly preferred to postpone this article 
until our material was larger. The importance and urgency 
of the subject, however, form our justification, and we shall 
now proceed to summarise the impressions we ourselves have 
gathered, trusting that we have presented the available facts 
in such a way that any who wish may do the same. 

Our general conclusions would place the alternative 
channels of administration of the antitoxin in the following 
order of merit—intramuscular, subcutaneous, intrathecal, 
and intravenous. Let us consider each separately, empha- 
sising the points of experience or theory which have 
influenced our judgment. Taking the intravenous route 
first, as we have placed it last, we are in full agreement 
with the recommendation of the Tetanus Committee in their 
revised Memorandum, that this route should not be used ; 
not only does it introduce a risk of anaphylactic shock, from 
which other methods are practically free, but it appears to us 
from our records that it has done little, if any, good in 
treatment. It seems improbable that, even when very large 
doses are injected into the veins, the antitoxin is likely to 
be brought to a point at which it is most wanted in a 
sufficiently concentrated form. Of what is injected only a 
small fraction can possibly be utilised, and, further, we do 
not think that the effects of the antiseptic which is mixed 
with most brands of antitoxin can altogether be neglected 
when large and repeated doses are injected by this channel. 

As to the intrathecal route, we are Jess inclined to support 
the recommendation contained in the Memorandum just 
mentioned when it says: ‘‘In a case of tetanus the first 
thing to do is to give an intrathecal injection of antitoxin.” 
The study of our own cases has not impressed us at all 
favourably. Sir David Bruce. in his article of Dec. 2nd. 
considers that the evidence for and against it from his series of 
cases at home hospitals is not conclusive. We are inclined 
to go further and consider, from our own tables, and also to 
some extent from his, that the evidence is pretty strongly 
against its employment. The theoretical grounds for the 
adoption of the thecal route are, of course, well known, and 
depend chiefly on the hope that by bringing antitoxin into 
more or less close contact with the poisoned nerve cells of 
the cord we may effect a dissociation between the cell and 
the molecules of toxin which it has bound to itself. It is 
known to be very difficult to introduce antitoxin into the 
cerebro-spinal fluid by means of the blood-stream ; hence 


the direct: path chosen in lumbar puncture. We shall not 
attempt to analyse the experimental evidence bearing upon 
this subject, but thiak it will be agreed that a considerable 
divergence of opinion still exists as to whether what we aim 
at, a dissociation of toxin from the poisoned nerve cell, is 
realisable in practice. The good effect of intrathecal injec- 
tions of serum in some cases of cerebro-spinal meningitis 
has really no bearing upon this problem, because, in that 
instance, we are directly attacking a bacillus which we know 
to be present in the fluid into which we introduce our anti- 
serum. Again, in that disease marked benefit often results 
from the mere evacuation of the turbid fluid which has 
accumulated under pressure, without even replacing it by an 
injection of serum. 

Apart, however, from doubts as to the soundness of its 
theoretical basis, the method appears to us to possess some 
very definite disadvantages and dangers. For example, the 
dangers of contamination of the needle track, in spite of 
scrupulous precautions at the time of operation, must be 
very considerable in certain cases. At all events, definite 
comments have been made in connexion with some of our 
cases that thecal injections have been followed by signs of 
meningeal irritation, and one of us has seen specimens of 
cords, removed after death from tetanus, in which there was 
definite evidence of meningitis having followed the lumbar 
punctures. Again, although Flexner and others have stated 
that the amount of antise ptic usually added to antitoxin as a 
preservative is no impediment to its employment by the thecal 
route, we do not think that repeated injections of carbolic 
acid, trikresol, &c., can be altogether a negligible considera- 
tion in the case of a canal whose limiting membranes are 
so delicately constituted and their functions so imperfectly 
understood, to say nothing of pos-ibly adding to the grave 
irritation already present in the adjoining nerve cells of the 
motor tracts owing to the action of tetanus toxin. In at 
least one case death followed rapidly upon a thecal dose 
when the patient was said to have been progressing favour- 
ably. It was attributed to anaphylactic shock. 

Although we have this decided impression that the intra- 
thecal route may be a dangerous one and do not feel its 
theoretical foundations to be as secure as one would like, 
still we have a fair number of instances in which the report- 
ing medical officer was struck with the apparent benefit 
following a thecal dose, and, of course, as our tables show, 
it has formed a part of the treatment in 27 cases which 
recovered, 

If it is desired to employ this method we think that its 
use should be very carefully watched, that exceptional care 
should be taken to guard against possible contamination of 
the canal through the needle puncture, that the serum 
should contain no preservative, and that it is undesirable to 
withdraw more than 10-15 c c. of cerebro-spinal fluid or to 
replace this by a greater volume of antitoxin. It might be 
advisable to employ for this purpose a solution of desiccated 
antitoxin, which would be free from preservatives, and could 
be rapidly prepared under sterile conditions in the desired 
concentration. 

The subcutaneous and intramuscular routes may appro- 
priately be considered together, as they are essentially 
similar in action, each being a comparatively slow and con- 
tinuous method of dosage as distinguished from the rapid 
introduction involved in the venous and thecal methods. 
While we have expressed our unfavourable impressions in 
respect of these rapid methods, we have in the present case 
received a strongly favourable impression, which is confirmed 
to some extent by the results obtained in the home hospitals. 
Hitherto these two routes have been looked on as merely 
supplementary to the others and as being of chief value 
when it was desired to maintain a moderate concentration of 
antitoxin in the system after the critical period was past, 
and with a view to warding off a possible relapse. We think, 
on grounds both of theory and observation, that they might 
be promoted to a more dignified position. We believe our 
records show that when these two paths of introduction have 
been utilised freely, and where the dosage has been suffi- 
cient, the results as regards saving of life have been more 
satisfactory than when they were not utilised or were used 
in altogether too restricted a fashion. 

Turning to the theoretical aspect, we may follow for a 
moment the path which the toxin is believed to travel on its 
way to the central nervous system. It is generally accepted 
that it travels by way of the motor nerves, though it is still a 
matter of debate whether it progresses through the axis 
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cylinders or through the lymphatics which accompany these 
nerves. At all events, the general blood stream and lymph 
stream are considered to play but a small part. Once the 
tetanus spores have found conditions suitable for their germi- 
nation, and the bacteria themselves are multiplying without 
interference in some nook or cranny of the wound, the forma- 
tion of the toxin goes on continuously. It is possible that this 
toxin at times may accumulate locally and only upon some 
local disturbance of the wound does it become absorbed in 
quantity, producing probably a rapid and fulminating 
attack. At other times the toxin may be slowly but con- 
tinuously taken up by the nerves, as it is formed, and this 
may lead to a comparatively slow onset of the disease. In 
either case we have then to deal with a localised factory of 
the toxin, which is either continuously or discontinuously 
absorbed along the nerves. Looking now at the possibilities 
of neutralising this toxin, we have in our hands a perfect 
antidote, of that there can be no question, and the problem 
becomes clear that it is an affair of trying to bring antidote 
and poison in contact with one another within the shortest 
time and under the most favourable conditions for neutral- 
isation to take place. The alternative lines of attack are 
three and no more—the local factory of toxin, the line of 
transit of the toxin to the central nervous system, and the 
central nervous system itself. The first would, of course, be 
the ideal one to select, but, unfortunately, we cannot locate 
it with precision, and attempts to reach it and to deal with it 
by surgical measures, or by the loeal application of various 
antiseptics or oxidising agents, more often than not end in 
failure or in a sudden outpouring and absorption of toxin. 
The last, the central nervous system, is difficult to reach 
and, at the best, this is an attempt to recapture from the 
enemy a position which they have already taken and hold in 
great strength. The method of intrathecal injection aims at 
such a local assault but depends for its possible success on 
two assumptions—namely, that the antitoxin shall actually 
come into contact with the nerve cells which are poisoned 
and, having come into contact with them, shall be able to 
neutralise or withdraw from these cells the tetanus toxin 
which had reached them. In practice the results of this 
line of attack appear to us, from our owam and the home 
cases, to be most disappointing. 

The chances of success by employing the third alternative, 
an attack on the lines of communication, would appear more 
hopeful, especially if this could be done by some method 
which would keep up the antitoxin attack steadily and con- 
tinuously on the path over which it is probable the toxin 
must travel. To effect this there appear to be grounds for 
considering that the subcutaneous and the intramuscular 
channels offer greater prospects of success than the intra- 
venous method, for the reason that the dose of antitoxin 
thrown into the veins is immediately diluted by the whole 
volume of the blood and, subsequently, of the lymph, and 
by the time any portion of it comes round to the site where 
it is required it must be very dilute indeed. On the other 
hand, antitoxin injected beneath the skin or into the muscles 
is said to be absorbed but slowly, taking, it is stated, 48 hours 
in the case of the subcutaneous site and 24 in that of mus- 
cular. This comparatively slow rate of dispersion of the 
antitoxin, presumably into the blood or lymph streams, is 
usually held to be a disadvantage, and it is largely on this 
account that the more rapid methods of venous or thecal 
injection have been advocated as more suitable for treatment 
in the early or acute stages. To us it appears that this 
slow rate of absorption should rather be counted as a virtue, 
especially when the inoculations are made somewhere along 
the supposed path taken by the toxin in its journey from 
wound to cord. At all events, it seems clear that by 
these methods we could in a given area produce a zone 
of tissue bathed in antitoxin in far higher concentration 
than could be produced in the blood and lymph of the part 
by means of intravenous injections, except perhaps by 
immense doses frequently repeated. Further, it is probable 
that this antitoxin would remain available locally in con- 
siderable strength for a number of hours. On the other 
hand, assuming that antitoxin is absorbed from the muscles 
with comparative rapidity, this would be a reason for 
utilising that channel in order to reach the nerve-centres 
rapidly, through the general circulation, in cases where it 
was hoped to effect an early dissociation of toxin from these 
centres. 

Should the wound bea single one, and especially if it is 
on a limb, we believe it would be sound practice to introduce 


antitoxin, both subcutaneously and intramuscularly, some- 
where astride the path which the toxin must travel on its 
way to the spinal cord. To do this effectually it would 
appear, if our ideas are correct, better to divide the dose 
and inject portions on each surface of the limb and also at 
different depths amid the muscles. Somewhere among these 
tissues we know the nerves run along which the poison is 
travelling, and the more evenly distributed our antitoxin the 
better would appear the chance that it may attain effective 
contact with the toxin and achieve our object. 

We have already mentioned that the results of these two 
methods of introducing antitoxin appear, in the present 
series of cases, to have been better than those of either the 
intrathecal or the intravenous methods. It may be that they 
would have been better still if employed alone and on thie 
lines suggested above. 

Turning now to the question of dosage this appears a most 
difficult matter to judge. Cases recover in which the 
amount given has been almost ludicrously small, and others 
have died in spite of enormous doses. It appears to be a 
question of bringing the antitoxin into effective contact with 
the toxin. There can be no conceivable benefit in flooding 
the body fluids with antitoxin if this never reaches the site 
where it is required, and, on the other hand, quite a small dose 
might, by acting at the right time and in the right place, do 
allthat was needed. There are obvious limits to the amount 
which one can inject intrathecally, but none by the other 
routes. On the whole, while admitting that we have little 
to guide us in the matter, we think that, if the combined 
subcutaneous and intramuscular routes be used, the daily 
dosage for the first few days should not fall below 10,000 
units. If it be desired to supplement this by intrathecal 
injections it would appear wise to limit these to such a 
number of units as could be contained in 10 or 15 c.c. 

We are in full agreement with all that has been said on 
the necessity for commencing specific treatment at the 
earliest possible moment and also on maintaining an 
effective dosage well into convalescence. The present series 
contained several examples of relapses occurring on the 
cessation of serum treatment. With regard to the recom- 
mendations of the Tetanus Committee as to watch being 
kept for early signs of tetanus, this is obviously of the first 
importance. In connexion with the present series of cases 
we have unfortunately received little fresh information on 
this point. A statement upon this point is now asked in 
every case, but so far has brought little to light. Practically 
the only early sign mentioned has been that of local con- 
tractures at or near the wound, and this has usually been 
followed rapidly by trismus. Some of the signs mentioned 
by the committee, such as pain in the wound and hardness 
of the tissues surrounding it, are, we fear, too common in 
connexion with sepsis, gas infection, &c., to possess as much 
value here as they might at home. 

With the recommendations of the committee on the 
subject of repeating the initial prophylactic dose of anti- 
toxin every six or seven days as long as there is any reason 
to fear tetanus, we are, we need hardly add, in the fullest 
accord. Instructions on this have been circulated to all 
concerned. Again, we agree that a preventive dose should 
be given prior to any secondary operation. For the reasons 
given above we think that it would be well to give sucha 
dose by the combined subcutaneous and intramuscular 
channels, inoculating it at several points around the site of 
operation and at different depths of muscle on its proximal 
side. If time permitted this should be commenced 48 
hours before the operation, but if the operation was one of 
urgency similar injections in the neighbourhood of the 
operation wound, with perhaps injection into the sheaths of 
prominent nerves, would appear a wise routine procedure. 
As far as present knowledge goes, 1500 units would be a 
suitable amount to give. 


NON-SPECIFIC TREATMENT. 


Although re&lly outside the purpose of the present article. 
we may conclude with a few remarks on the replies which 
have reached us in connexion with this subject. Carbolic 
acid treatment has been almost abandoned, and few retain 
any faith in it. Its use was recorded in 8 cases, in 
strengths varying from 1-20 to 1-100. In no instance were 
any remarks made on its favourable influence upon the 
progress of the case. Magnesium sulphate also has gone 
out of favour, only 4 cases having been treated by this 
in July and 2 in September. The intrathecal route was 
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most often adopted. Some temporary amelioration of the 
symptoms and control of spasm was mentioned in 2 cases, 
but paralysis of the legs, lasting 24 hours, was noted in 
another. 

Sedative drugs have been used in the great majority of 
cases. In order of frequency these were as follows: Chloral, 
bromide, morphia, chloretone, atropine, omnopon, scopo- 
lamine, alcohol, chloroform, and paraldehyde. In some cases, 
though but few, it was noted that one or other of these 
drugs had been useful in controlling spasm. 

Although fully sympathising with the natural desire of the 
busy reader to find at the end of a paper such as this a series 
of ‘* conclusions,” we have abstained from them, being very 
conscious that we have much more to learn on every point 
under discussion. However, we have not hesitated to 
express Our own views on a number of these points as we 
have dealt with them, and we trust that they may at least 
serve to rouse further interest in the specific treatment of 
tetanus, which we believe to be of greatest value, did we but 
know how to apply it aright. 


MODIFIED TETANUS. 


By H. BURROWS, M.B., B.S. Lonp., F.R.C.S. ENG., 
CAPTAIN, R.A.M.C, (T.F.). 


THERE are two reasons why the subject of tetanus should 
be of interest at the present moment. In the first place, the 
disease still occurs amongst the wounded. During the 
months of July, August, and September, 1916, at the 
—— General Hospital we had one case of tetanus in every 
600 cases of gunshot wound. And this, of course, does not 
represent the full liability, for cases have occurred in 
patients who have been evacuated to England, and possibly 
at casualty clearing stations also, In the second place, a 
large proportion of the cases which have been seen 
recently have been abnormal in character, inasmuch as 
the muscular spasms have not become general. They 
have remained localised to the muscles in the neigh- 
bourhood of the original wound. Moreover, apart from 
the restriction of symptoms to the muscles in the vicinity 
of the wound, there are certain other characters which 
differentiate local or modified tetanus from the natural 
variety. These will receive attention later. In the 
meantime it may be remarked that in local or modified 
tetanus we have a new form of disease. The earliest 
record of a case’ is now little more than three years 
old. The disease is new because its cause is new, for local 
tetanus is tetanus modified by the prophylactic use of anti- 
tetanus serum. 

Forms of modified tetanus.—Cases of modified tetanus may 
be considered in three groups*—namely: (1) splanchnic 
tetanus ; (2) cephalic tetanus ; (3) local tetanus of the limbs. 
In all of these forms general spasms with opisthotonos are 
absent. Cases have been recorded which do not fall into 
any of these groups—for example, tetanus localised to the 
abdominal muscles. Nevertheless, these three groups will 
cover most of the ground and will provide sufficient material 


for discussion. 
1. Splanchnic Tetanus. 

Splanchnic tetanus’ follows upon lesions of the viscera— 
that is to say, penetrating wounds of the abdomen and 
thorax. It is nearly always fatal and the course is exceed- 
ingly rapid, so that death ensues within 24 or 48 hours from 
the onset of symptoms. Opisthotonos and general convulsions 
do not occur, the spasms being limited to the muscles of 
deglutition and respiration. The difficulty in swallowing is 
a pronounced feature, and may be so severe that the case 
resembles one of hydrophobia, in which case the sight, or 
even the mere mention, of a glass of water causes the severest 
pharyngeal spasm, accompanied usually by acute dyspnea. 

2. Cephalic Tetanus. 

Of head tetanus there are four varieties : (1) Non-paralytic ; 
(2) the form accompanied by facial paralysis; (3) that 
accompanied by oculomotor paralysis; and (4) a form in 
which paralysis of the hypoglossal nerves is a special 
feature. Of these, the non-paralytic form is said to be the 
least common,‘ some motor paralysis being the rule in cases 
of head tetanus. And, as may be expected from its rela- 
tively wide distribution, the facial nerve is the nerve that is 
most commonly affected. 


Head tetanus with facial paralysis.—This variety follows a 
wound of the face or its close neighbourhood, and is charac- 
terised by: (1) Unilateral trismus, which may become 
bilateral, and later on (2) difficulty in swallowing ; (3) facial 
paralysis on the same side as the wound. The most remark- 
able feature is the fact that spasms occur in the paralysed 
muscles of the face. The explanation of this phenomenon 
is that there is an alteration in the conductivity of the 
peripheral branches of the facial nerve, which results in a 
partial nerve-block, sufficient to prevent the passage of 
voluntary impulses but insufficient to block the more 
powerful and pathological impulses of tetanus. ‘he facial 
paralysis may persist after the other symptoms have dis- 
appeared, but ultimately, as a rule, the face recovers. 

Hypoglossal form.—This form appears to be rare. AS a 
matter of fact, in Major Kazanjian’s Jaw Clinic there has 
never been a case, although the wounds treated there are of 
the kind in which hypoglossal tetanus might be anticipated. 

Ophthalmoplegic form.—Ophthalmoplegic tetanus follows 
wounds of the orbit or its immediate neighbourhood. Ptosis 
is said to be the commonest symptom, but any or all of the 
ocular muscles, extrinsic or intrinsic, may be paralysed. 


3. Local Tetanus of the Limbs. 


The last abnormal form of tetanus is that which is limited 
to one or more of the limbs—that is to say, to one arm, or 
to one leg, or to both legs. These have been described as 
the monoplegic and paraplegic types. I donot know whether 
tetanus limited to the two upper extremities ever occurs. 
And as regards the simultaneous affection of one arm and 
one leg—a hemiplegic form—it is difficult to see how this 
could come about except as the result of simultaneous 
lesions of these two members. 

The chief symptoms of local tetanus are clonic and tonic 
spasms of the wounded limbs, The clonic spasms have been 
described in some of the recorded cases as being accom- 
panied by considerable pain, and as lasting for four seconds. 
Asa matter of fact, in the four cases we have had at the 
General Hospital the clonic movements have been 
painless and have been mere twitchings, lasting, perhaps, for 
half a second each. In three out of the four cases these 
twitchings were the first symptoms to be noticed, while in 
the fourth case the patient complained that his arm was 
stiff, and it was found that spasticity and twitchings were 
both present. In the two cases which survived the twitchings 
gradually became less frequent with the passage of time, 
while the spasticity became more pronounced and showed 
no sign of passing off so long as the patients remained 
under our observation. . 

Tetanic spasticity.—In the two fatal cases no tonic spasm 
at all was observed. It is quite possible that in some cases 
twitchings may not occur, or may escape observation, and 
the spasticity may then be the only material result of the 
tetanus. And unless attention be directed to this possibility, 
it is likely that the true cause of the tetanic spasticity may 
be overlooked, while in some recorded cases the tonic 
spasm has preceded the twitchings, and from these facts it 
is recommended that ‘persistent hardness in a recently 
wounded limb should suggest tetanus.” The most likely 
error is to mistake tetanic rigidity for hysterical spasm, which 
it closely resembles. But in this connexion it is to be noted 
that tetanic spasticity does not pass off during sleep—at 
least it did not so pass off in our cases. 

There is a special reflex which is indicative of tetanus, 
and which may be of help in diagnosing certain cases. This 
reflex consists of extension of the foot and leg when the 
sole is stimulated, and is in contrast with the normal reflex, 
which is a withdrawal of the foot from the stimulus. The knee 
is placed is a position of slight flexion while the stimulus is 
applied to the sole. There is another sign which Lieutenant 
B. 8. Simmonds has pointed out, and which is elicited as 
follows: Suppose the leg to be affected ; light touches, even 
the lightest with a wisp of cotton-wool, will produce reflex 
spasms in that leg. To bring about the spasm by stimulating 
the thigh, a more vigorous application is necessary; for 
example, tapping the skin with the fingers. And the 
further away from the affected part that the stimulus is 
applied, the more vigorous must it be to evoke reflex 
spasms. I have thought that respiration of automatic type 
is an early sign, and believe that it may precede even trismus, 
and be the first positively recognisable evidence of the onset 
of tetanus, 
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Post-tetanic anesthes.‘a.—|n the two non-fatal cases of 
local tetanus of the limbs which we have had at the 
—— General Hospital areas of cutaneous anesthesia 
remained. The question arises as to whether this anxs- 
thesia is a consequence of the disease apart from gross 
trauma of the peripheral nerves. In our cases, the wounds 
were deep wounds and the cutaneous anesthesia may have 
been due to direct injury of a nerve in the wound area. This 
important point can be cleared up only by further careful 
observation of cases of local limb tetanus when direct injury 
of nerves supplying anzsthetic areas can be excluded. © 


Notes of Cases. 


The following brief notes on the cases of abnormal tetanus 
which we have had at the —— General Hospital may be of 
interest. They are six in number, and include one case of 
splanchnic tetanus, one of head tetanus, and four of tetanus 
localised to the limbs. 


CASE 1. Splanchnic tetanus.—The patient was an officer 
who had been wounded on Sept. 15th in the abdomen. 
Laparotomy had been performed and some perforations of 
the small intestines had been sutured. 500 units of anti- 
tetanus serum had been administered. We admitted him on 
Sept. 23rd, when the abdominal wound was cleanly healed. 
Three days later, 11 days after receipt of the wound, at 
5 P.M. he complained of having a stiff jaw. Definite trismus 
was present and pharyngeal spasm was a pronounced 
feature. He rapidly became worse and died at 1.30 next 


days later the patient died. Since the amputation the 
twitchings had continued in the right foot and leg. He never 
had any trismus or opisthotonos. 

CaSsE 5.—An officer had been wounded slightly in the face 
on July lst,and had been given antitetanus serum on the 
following day. He was again wounded by fragments of she!! 
in the calf of the left leg and the left thigh ten days later. 
On this occasion no serum was given. On the 25th, 14 days 
after the second wound, the left foot and leg began to twitch. 
During the spasm there was plantar flexion of the foot, 
dorsal flexion of the toes, and flexion of the knee. The 
twitchings were painless. Gradually the affected muscles 
became spastic, so that a week after the onset they no 
longer became relaxed between the spasms. The twitchings, 
as time went by, became less obvious, until they were no 
longer noticeable, but the tetanic rigidity remaine: 
unaltered up to the time of the patient’s evacuation to 
England on Sept. 9th, three months after the receipt of 
his wound. There was anesthesia to light touch of the hee! 
and inner side of the foot. 

CASE 6.—This patient is the subject of the illustrations 
(See figures.) He had been wounded on Jnly 23rd in the face 
and back, where there was an entry wound at the vertebra! 
end of the spine of the right scapula. There was no exit 
wound. He had been given antitetanus serum on the day 
following the receipt of his wound. On August 14th, 22 days 
after being wounded, he complained of stiffness of the 
right arm, which was then observed to be twitching and to 
be spastic, with the arm slightly abducted from the trunk 


morning—that is to say, 84 hours after the first symptoms 
had been noted. He 
had no opisthotonos or 
general spasms. Death 
was preceded by uncon- 
sciousness and _ster- 
torous breathing. 

CASE 2. Cephalic 
tetanus. — The patient 
was wounded on Sept. 
25th by a fragment of 
shell, which entered his 
face just above the left 
temporo-maxillary joint, 
the temporal 

ne, and passed upward 
into the temporo-sphe- 
noidal lobe of his brain. 
On admission he had 
aphasia and weakness of 
the right upper ex- 
tremity. On the 30th 
his skull was opened and 
the foreign body was 
extracted. Six days later 
—that is to say, ll days 
after being wounded— 
tetanus developed. 750 
units of antitetanus serum had been given to him at 
the casualty clearing station shortly after the receipt 
of his wound. The first symptoms were clonic spasm of the 
left facial muscles and trismus. On the following day there 
were added to the facial spasms incessant masticatory move- 
ments of the lower jaw and lips, in the course of which his 
tongue was severely bitten. It was thought—the patient 
thought so himself—that his tongue took part in the spas- 
modic movements. Two days later he had left facial 
paralysis, with spasms of both sides of the face, those on 
the right side being most vigorous. The left sterno-mastoid 


Front view. 


Photographs of a Patient Illustrating Tetaniec Spasticity. 


had become spasmodic also. On Oct. 22nd, 16 days after 


the onset of Symptoms, the spasms ceased, but left’ facial 
paralysis remained. 


Local tetanus of the limbs. —The four following cases are 
examples of local tetanus of the limbs :— 


Case 3.—Patient was wounded in right hip on July Ist. 
On the 5th the wound was freely eqenen and A fragment of 
shell removed. On the 8th, seven days after the wound had 
been received, twitchings commenced in the right lower 
limb, and soon involved, though to a lesser extent, the left 
lower limb. Two days later the patient’s pulse became 
weak, he became unconscious, and died. The twitchings, 
which were painless, continued up to the time of death, but 
they remained localised to the lower extremities, .aand he 


never had trismus, opisthotonos or spasms, oth 
affecting the two lower limbs. Pp , other than those 


CAsE 4.—Patient was admitted on July 4th with a gunshot 
wound of the left knee, penetrating the joint. The knee- 
joint was septic, and was treated by incisions and fixation. 
He had been given antitetanus serum before his admission. 
a July 10th twitching began in the left leg and foot. On the 
ollowing day the right leg and foot were also involved, and 
amputation was performed through the left thigh. Three 


and the elbow flexed. The spasm could be overcome by 
steady traction until the arm was fully extended without 
causing the patient an) 
pain, but as soon as the 
traction ceased the arm 
resumed its spasmodic 
position. In the course 
of the next few days 
the right trapezius and 
sterno-mastoid were ob- 
served to be twitching 
and to be tonically con 
tracted also, causing ele 
vation of the right 
shoulder and flexion of 
the right side of his 
neck. The twitchings 
were last noticed on 
Sept. 6th, but the tetani: 
rigidity remained un 
diminished up to the 
time of the cereal 
evacuation to England 
Throughout there was 
cutaneous anawsthesia to 
pin-pricks and light 
touch over the area of 
distribution of the fourth 
cervical nerve. 

Incubation period.—The incubation period in the fatal 
cases varied from 6 to 11 days, the average being 8 days 
in the non-fatal cases the incubation period varied from 11 
to 22 days, the average being 16, so that the prognostic 
significance of a short incubation period appears to be 
identical in local and general tetanus—that is to say, so fa: 
as these few cases indicate. 

Duwration.—The duration of the disease in the cases whic: 
recovered, estimated by the period during which twitching - 
were observed, was between three and four weeks. It is 
difficult to be more exact, because the twitchings did no‘ 
suddenly cease; they gradually became less frequent, less 
easily evoked, and less violent, so that their final disappear 
ance was not a striking event to which a definite date could 
be affixed. The tonic spasm continued unabated so long a- 
the patients were under our care. 

Mortality.—The mortality was 50 per cent. This seems 4 
peculiar fact, especially so inasmoch as the patients did not 
die of exhaustion from general spasm or from respirator) 
spasm. Presumably they did not die of sepsis in the 
ordinary sense of the term, for one had a clean amputation 
stump, and another had a healed abdominal wound, as the 
only source from which such septic absorption could have 
been derived. On the whole, it seems probable that the 
cause of death was tetanus toxemia, causing a medullary 
paralysis, though I have not seen any previous reference to 
this mode of death from tetanus. 


Theoretical Considerations. 
In discussing the subject of local tetanus a great many 
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points of interest will arise. For local tetanus, as has beer 


eg 


| st 
m 
| A 
tk 
» Cc 
a 
le 
It 
re 
te 
| ir 
Ci 
| p 
| it 
a tl 
| 
| | 
a 
t 
i 
e 
a 
| 


THe LANCET. 


CAPT, H. BURROWS: 


MODERN TETANUS, (JAN. 27,1917 14] 


stated already, is a new form of disease. It is tetanus 
modified by the prophylactic injection of antitetanus serum. 
And it is the general adoption of this prophylactic treatment 
that has given us the opportunity to study the conditions. 
Cases of tetanus beginning locally and followed by trismus 
and general spasms have long been described, but pure 
local tetanus is a new thing so far as man is concerned. 
It is not unknown in animals. In the cat, which is 
relatively insusceptible to tetanus, a sub-fatal dose of 
tetanus toxin produces a persistent tonic spasm of the 
injected limb, and nothing else. And the same is true of 
the guinea-pig, if the dose of toxin be immediately followed 
by a sufficient dose of antitoxin. From which facts we may 
assume that the localisation of tetanus in man, as in the 
cat and guinea-pig in these experiments, is due to the 
presence of tetanus antitoxin in the blood. 

We have still to consider why, with antitoxin circulating 
in the blood; there should develop any tetanus at all, and 
the solution of this question has been provided by experi- 
ments on animals. These experiments show that there are 
two avenues of approach whereby the toxin of tetanus may 
gain access to the central nervous system. These two 
avenues are: (1) The general blood stream; (2) the motor 
nerves. If both these avenues are open general tetanus 
will ensue. If both are closed, there will be no tetanus. 
if No. 1 is closed while No. 2 in open, local tetanus will 
result. Further, the route by the general blood stream is 
more easily barred than is that by the motor nerves. For 
toxin circulating in the general blood stream is readily 
neutralised by antitoxin present in the same medium, 
whereas the toxin, once it has gained entrance to a motor 
nerve, is almost insusceptible to the neutralising action. of 
antitoxin. And it has been shown also, that when tetanus 
toxin is injected into a muscle, its passage into the nerve is 
rapid, so rapid that it may forestall the antitoxin and bring 
about local tetanus. Incidentally, it would seem that local 
tetanus is not likely to occur at all unless there is direct 
injury of muscle tissue—that is to say, if the hypothesis of 
causation is correct, local tetanus is unlikely to follow, for 
example, a wound involving skin and subcutaneous tissue 
only. Observations on this point are desirable. 

Some hold ° that the peripheral nervesare the sole means 
of entry of tetanus toxin to the central nervous system, and 
they explain the absence of generalised tetanus after sub- 
cutaneous administration of antitetanus serum as due to 
immunisation of the higher centres thereby, this immunisa- 
tion being insufficient to overcome the relatively concen- 
trated attack on the cord at the place of origin of the motor 
nerves. So far as treatment is concerned, it is immaterial 
whether this or the foregoing hypothesis is the correct one. 


Can Tetanus following Gunshot Wound be Abolished ’ 


General experience has shown that a great diminution in 
the occurrence of tetanus has followed the systematic use 
of antitetanus serum in cases of gunshot wound. There is 
strong evidence that it can be abolished, provided that two 
conditions are fulfilled. The two conditions are :— 

(1) Firstly, that the initial dose of antitetanus serum is 
given sufficiently soon after the infliction of the wound. It 
has been shown that once the toxin has entered the motor 
nerves, or the central nervous system, it is not readily 
neutralised by antitoxin. and while we may suppose that 
tetanus bacilli require a little time to become established in 
a wound and to produce a material amount of poison, it also 
requires a certain period of time for antitoxin, injected sub- 
cutaneously, to produce much effect. It is stated’ that with 
subcutaneous injections of tetanus antitoxin, as with similar 
injections of antidiphtheritic serum, two days are required 
for a maximum effect. 

(2) The second condition is that the dose must be 
repeated. Tetanus antitoxin does not persist indefinitely in 
the blood. It disappears rather rapidly—ten days is given 
as its average time of endurance—and therefore the dose 
must be repeated at intervals of a week or thereabout, to 
ensure the maintenance of a proper amount of antitoxin in 
the blood. For by injecting antitoxin we do not destroy the 
tetanus bacilli in a wound. These continue to flourish, and 
to manufacture their toxin in spite of it, and have been 
found in a vigorous and virulent condition for as long as six 
weeks after the wound was received * 

Duration of effet of antitozin —Ten days have been given 
as the period during which a single dose of antitoxin is 
effective. This, of course, is a general rule only. In the 


third case of local tetanus (Case 5) the patient had been 
given a dose of antitoxin nine days before receiving the 
wound from which modified tetanus developed, and 23 days 
before the first symptoms appeared. From which it appears 
that antitoxin in some cases may remain potent in the blood 
for more than ten days; potent, that is to say, to prevent 
general tetanus. Perhaps it may last a great deal longer 
than this, as the following case seems to indicate. 


A man was wounded in the foot in November, 1915, and 
was given antitetanus serum. On July 2nd, 1916, he 
received slight wounds in the back of his neck. He 
remained with his battalion, and no serum was given. On 
Sept. 14th stiffness of the jaws and difficulty of swallowing 
developed, for which he was treated ata casualty clearin 
station. These symptoms lasted for about ten days, an 
then passed off without the development of any grave con- 
sequences. Presumably this was a case of modified tetanus, 
although eight months had elapsed between the injection of 
antitetanus serum and the receipt of the second wound, and 
ten months between the injection and the first appearance 
of symptoms. 

I have not included this among our cases of local tetanus, 
because the chief symptoms had disappeared by the time 
that we admitted him. 

Oa the other hand, there is clear evidence that not only 
local but general tetanus may in some instances follow a 
guashot wound, in spite of a single prophylactic dose ot 
antitetanus serum. 

We had such a case in 1915, in which general tetanu 
developed 21 days after a gunshot wound of the forearm, 
although a prophylactic dose of antitetanus serum had been 
administered shortly after the receipt of the wound. This 
patient, an officer, was a chemist in civil life, and was 
absolutely sure that an initial prophylactic dose of serum 
had been given to him. 

Site of wnjection.—Judging from the knowledge gained by 
experiments on animals, there seems to be some advantage 
from injecting the serum in the first instance into the 
muscles of the wounded limb. This certainly seems to be 
advisable in cases where, for any reason, delay has come 
about in giving the initial dose ; for example, in the case of 
a wounded man who has lain out for some days after being 
wounded, 

Treatment of Established Tetanus. 


In a case of established tetanus we must remember that, 
although the symptoms are local at first, they may become 
general. And, therefore, fur purposes of treatment we 
cannot always differentiate between local and general 
tetanus, and we are not likely to be wrong if we assume 
that the patient is threatened with the greater evil. And 
this is so, even though it be stated on the patient's field 
medical card, that antitetanus serum has been given. For 
the administration of these prophylactic doses is often 
carried out by others than qualified medical men, a circum- 
stance which is unavoidable, and yet carries with it the 
possibility of technical error. Moreover, as shown above, 
general tetanus may sometimes follow in spite of the proved 
use of prophylactic treatment. F 

The indications are: 1. To neutralise the toxin which is 
present in the circulating blood. 2. To neutralise the 
toxin which is passing into the nerves of the injured part. 
3. To neutralise as soon as possible the toxin which has 
already reached the central nervous system. 

Subcutaneous injection is too slow in its action to effect 


any of these objects, for speed is of urgent importance, and . 


if no time is to be lost at all it will be necessary to employ 
three methods of introduction—namely, (1) intravenous ; 
(2) intramuscular, i.e., into the muscles of the affected 
limb ; (3) intrathecal. A suitable treatment would be the 
immediate intravenous injection of 3000 units of antitetanus 
serum, accompanied by the introduction of similar amounts 
into the spinal theca and muscles of the affected limb. 
Anaphylazis. 

What dangers are to be feared from anaphylaxis? 
Personally, I believe that unless precautions are taken 
there is a real danger—in the case of intravenous injections, 
at any rate, of causing anaphylactic shock by secondary 
doses, I believe cases of sudden death to be examples of 
anaphylactic shock and to indicate that the secondary 
injection of antitoxin into a vein, in the presence of anaphy 
laxis, is a dangerous procedure unless certain precautions bi 
taken. 
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Recognition of anaphylawis.—How can we know if anaphy- 
laxis is present? We can assume its presence if the patient 
has had a dose of serum ten or more days previously. As to 
the length of time during which anaphylaxis will continue 
there seems to be no definite information. Nevertheless, as 
anaphylaxis is present in some individuals to whom no serum 
has been administered previously, it is necessary to take 
special precautions in all cases in which the intravenous 
route is used for the injection. 

By the following method danger from anaphylactic shock 
is said to be avoided.® 5c.c. of antitoxic serum are diluted 
with 50 c.c. of warm saline. 1 c.c. of this is run into a vein. 
4 minutes later 3 c.c. are run in; 2 minutes later 10 c.c., 
and 2 minutes later again 25 c.c. are run in, and after a 
pause of 10 minutes the remainder isinjected. After this 
the intrathecal and intramuscular injections may be made 
without further special precaution against anaphylactic shock. 

For some hours following the performance of intrathecal 
injection of antitetanus serum it is necessary, of course, to 
keep the foot of the patient’s bed well raised. We know, 
from experience with spinal anesthesia, that fluid injected 
into the lower portion of the spinal theca will not travel up 
the cord if the patient’s dorsal spine be raised above the 
level of his lumbar spine. We also know that the fluid will 
travel up if the foot of the bed be raised. And what is true 
for a solution of novocain we may assume to be true of a 
solution of tetanus antitoxin. 

Besides the administration of antitetanus serum, other 
therapeutic measures need consideration. Of drugs, chloral, 
bromide, and morphia have been the most used. For pro- 
curing rest paraldehyde in large doses has seemed of great 
benefit, and is perhaps more effective than any other drug. 
In severe cases a watch must be kept for acidosis, which is 
said to be present, as might be expected, in most of these.'° 

Treatment of the wound also is of importance. The natural 
impulse is to operate at once in order to eradicate the offen- 
sive bacilli, to excise necrotic tissue, to remove foreign 
bodies, and to provide free drainage ; or to amputate the 
limb, but caution is required here, for experience has shown 
that operations on wounds infected with tetanus bacilli are 
likely to bring about a sudden diffusion of toxin, with conse- 
quent disaster. And the same is true of amputation, even 
though the amputation be performed before tetanus has 
declared itself. Operations, therefore, should be deferred, 
if possible, in all cases of established tetanus until sufficient 
time has passed for artificial immunisation to have been 
effected. 

Immobilisation, however, so far as this is possible, is of 
paramount importance. We know the ill-effect of movement 
in the case of wounds infected with tuberculosis or the 
organisms of sepsis, an effect which consists of diffusion of 
toxins and possibly of bacteria also. A similar effect ensues 
in the case of wounds infected with the bacilli of tetanus. 
And not only the wound but the patient also, so far as is 
possible, must be kept at rest. In general illustration of 
this point may be quoted a case that we had in 1915. 

The patient, an officer, had passed successfully through an 
attack of general tetanus. After the symptoms had subsided 
and we regarded him as cured he was evacuated to England. 
On his arrival there tetanus again developed, and he under- 
went a second attack, brought on, there is little doubt, by 
the disturbances of his long journey. - 

Conclusion. 


In conclusion, I should like to ask the following open 
questions 

1. What cases of modified tetanus have been met with ? 

2. What have been the special features ? 

3. Have areas of cutaneous anxstbesia been observed in 
these cases? 

4. Has persistent tetanic rigidity been present ? 

5. What is the cause of death in fatal cases ? 

6. Have any cases of anaphylactic shock been observed, 
and, if so, in what circumstances ? 

7. Have any cases of sensory tetanus been observed ? 

Answers to these questions I hope will be forthcoming, 
and also a great deal of other information on this interesting 
subject of local tetanus. If we are to understand the condi- 
tion thoroughly, we must learn about it now, while there 
are cases available for study. It is to be hoped, therefore, 
that medical men who have had cases under their care will 
forthwith publish the details, and so communicate to others 
the benefit of theirown experiences. 


WEIL’S DISEASE (SPIROCHATOSIS 
ICTERO-HAMORRHAGICA) IN THE 
BRITISH ARMY IN FLANDERS.* 


By A. STOKES, M.D. Dus., F.R.C.S. IREt., 
CAPTAIN, ROYAL ARMY MEDICAL CORPS; 
J. A. RYLE, M.B., B.S. Lonp., 
CAPTAIN, ROYAL ARMY MEDICAL CORPS, SPECIAL RESERVE 
AND 


W. H. TYTLER, 


CAPTAIN, CANADIAN ARMY MEDICAL CORPS. 


A sHoRT preliminary note’ on infectious jaundice among 
British troops in France was written in the early summer 
of 1916. Although the investigation of this disease is 
still being pursued both here and elsewhere and is as 
yet far from complete, the accumulation of considerably 
more material, both clinical and experimental, since our last 
publication would seem to justify a further communication 
at the present moment. The additional results which we 
have attained contain little not already described by Inada 
and his collaborators, but they seem of interest in that our 
confirmation of the findings of the Japanese workers, at the 
time of our first note only partial, has now been rendered 
almost complete. The only results which we have not been 
able to duplicate are their success in growing the causal 
organism in artificial culture and the finding of spirochet«e 
in the urine. The possible explanation of the former point 
and the evident explanation of the latter are discussed 
below. 

Previous Work. 


The disease commonly bear§ the name of Weil, who 
described it in 1886, but Martin and Pettit, in a recent 
publication discussed below, point out that this is quite 
unjust in that several French authors, quoted from Kelsch 
(1894), had previously described the condition under 
various names, and at dates extending from the siege of 
Cairo down to 1886. Those quoted are: Larrey, Ozanam 
(1849), Monneret (1859), Laveran the elder(1865), Lancereaux 
(1882), Landouzy (1882), and Mathieu (1886). 

Weil described the chief characteristics of the disease as 
being jaundice, pyrexia, and hemorrhages, and the occur- 
rence of cases in epidemics or localised groups. Widespread 
epidemics have been recorded in the United States, and also 
outbreaks in India, Africa, and the Near East. In Osler’s 
Medicine we find :— 


The symptoms are at first gastric, then fever follows 
(with the usual concomitants) and jaundice, which may be 
slight or very intense, and, as a rule, albuminuria. The 
liver and spleen are often enlarged, and in the severe forms 
there are nervous symptoms and hemorrhages. There is 
often a secondary fever, and the atacks last from ten days to 
three weeks. The course is usually favourable ; fatal cases 
are rare in the United States and in India and South Africa, 


but in the Greek hospital at Alexandria the death-rate was 
32 among 300. 


No definite etiology had been established until the subject 
of infectious jaundice was reopened by a monograph from 
Drs. Inada, Ido, Oki, Kaneko, and Ito, which was first pub- 
lished in the English language in March, 1916, in the 


Journal of Experimental Medicine. In this paper the authors 
state :— 


In the western part of Japan there prevails an epidemic 
and endemic disease, characterised by conjunctival con- 

estion, muscular ins, fever, jaundice, hmwmorrhagic 

iathesis and albuminuria, which is known as Weil’s disease 
or febrile jaundice. At the end of last year (1914) the same 
disease was observed in Shiba, in the eastern part of Japan 
near Tokio, where the patients numbered 178. 


* Received for publication on Dec. 8th, 1916. 


1 Journal of the R.A.M.C., September, 1916, and Brit. Med. Jour., 
Sept. 23rd, 1916. 


Continued from preceding column. 
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In 1914 Inada and Ito reported the discovery of a spirochxta 
in the liver of a guinea-pig which had been injected with the 
blood of a patient suffering from Weil’s disease. They 
reported that they were able to repeat this finding with the 
blood of other cases, the animals developing albuminuria, 
pyrexia, and jaundice, and they were able to show the 
spirochete in the liver and blood of the animals in large 
numbers. They were able to pass the infection from animal 
to animal, and in one strain they had reached 50 passages. 
The experiments made with the blood of normal people and 
of patients with catarrhal jaundice produced no such 
result. Subsequently the Japanese workers were able to 
demonstrate ‘‘the same spirochete in six specimens of 
patients’ blood, in the intestinal wall of one case, and in 
the adrenal gland of another case, of 11 autopsied cases.” 
In two cases which came to autopsy on the sixth day of 
illness they found the spirochxte in the liver in almost as 
great numbers as in the liver of guinea-pigs. Finally they 
showed that the blood serum of patients recovering from 
the disease contained protective substances against the 
spirochetz. 

From these data they came to the justifiable conclusion 
that the spirocheta which they had found was to be con- 
sidered the causal organism of the disease. They state that 
they have, with the blood of 13 out of a series of 17 cases, 
succeeded in producing the disease in guinea-pigs, the 
animal showing the typical signs of the disease and the 
spirochetz being found in the blood and liver. The blood 
from all-cases in which it was taken on the fourth or fifth 
day of illness gave positive results, but after the fifth day 
the results became more inconstant as the disease progressed. 
They indicate that the spirochete disappear from the blood 
coincidently with the appearance of immune substances in 
the serum. In the early stages the spirochete were in the 
blood stream, but as the disease progressed they disappeared 
from the blood, and the authors were not able to demon- 
strate them in the tissues. At some period after the tenth 
day spirochetz appear in the urine and may be demon- 
strated both by dark-ground illumination and by animal 
inoculation. They consider the appearance of the spirochetx 
in the urine to depend on the development of an immune 
substance in the serum. They have been able to find 
spirochztz in‘the urine as late as the thirtieth day. 

Weil believed that the entry of the infection was through 
the alimentary canal, and Inada supports this view. Ido 
and Oki have noticed that the disease sometimes begins with 
a local swelling of the lymph glands, and, further, they have 
been able to communicate the disease to animals by applying 
infected material to the uninjured skin. This led them to 
think that there was a possibility of infection occurring 
through the skin. In support of this view they note that 
the disease was more frequent in the wet parts of certain 
mines, and that, the water having been pumped out on their 
suggestion, no further cases occurred in those particular 
areas. They also noted that there were more cases in wet 
mines than in dry, and that men working on the surface did 
not contract the disease. They think from clinical observa- 
tion that direct infection from man to man is rare. Without 
stating their reasons they say that they consider transmission 
by mosquitoes or by vermin unlikely. 

In the Bulletin de V Académie de Médecine, Oct. 10th, 1916, 
Dr. L. Martin and Dr. A. Pettit have published an interest- 
ing note confirming the existence of the disease in the 
French Army. They have followed two cases in full and 
succeeded in finding the spirochete in the urine and in 
infecting with the urine of patients convalescent from the 
disease. They further add an important link to the epi- 
demiology of the disease in describing a most interesting 
case of one of their colleagues, who himself became 
infected in passing the disease from animal to animal, 
the circumstances leaving no doubt that the period of 
incubation was six to eight days. 


General Clinical Picture of the Disease. 


Our attention was first called to the disease bya fatal 
case of jaundice under the care of Captain Flood, R.A.M.C., 
whose permission we have for mentioning the case. 


The man was admitted with a temperature of 105° F. and 
very deep jaundice. On the evening of admission there was 
severe epistaxis, which necessitated the plugging of the 
nares. zemorrhagic diarrhoea set in, and on the third da 
after admission the trunk and limbs were covered wit 


petechiw. Death followed on the next day. Multiple hamor- 
rhages in the pleure, pericardium, and peritoneum were the 
most striking feature, apart from the extreme jaundice of 
all the viscera. The bile passages were free and the 
duodenum normal. This is the only case we have seen in 
which the generalised hemorrhages occurred in more than 
trivial degree, and in this case hemorrhagic diarrhoea was 
apparently the immediate cause of death. At the time there 
were no guinea-pigs available for inoculation and the tissues 
from the case were unfortunately lost. An emulsion of the 
liver and kidney examined by dark-ground illumination 
revealed no spirochete. 

A second case, also fatal, occurred a few days later; the 
= was admitted moribund under the care of Major 

oung, C.A.M.C., and died within a few hours. The autopsy 
showed nothing significant with the exception of the extreme 
jaundice of the viscera and advanced hemorrhagic nephritis. 
Tissues examined for us by Dr. Laidlaw at Guy’s Hospital 
did not reveal any spirochete, and this is in accordance with 
the findings of the Japanese workers who state that it is very 
difficult to find the spirochwt# when the patient dies late in 
the disease, as happened in this case which terminated on 
the twelfth day. 


Since then about 100 cases have been observed by us, and 
of these 50 have been under the personal care of one of us 
(J. A. R.). In 26 cases we have infected animals from the 
patients. The animals have died or have been killed, and 
have all shown the characteristic picture of the disease in 
the animal, and we have been able to find the spirochetz in 
all of them, either in films or sections of the tissues. Early 
in our observations we were struck by the occurrence of 
cases showing a similar clinical picture, but no jaundice, 
and we have since been able to establish the fact that cases 
of spirochetosis occur without external signs of jaundice, 
which would seem to cast a doubt on the accuracy 
of the terms epidemic jaundice and spirochetosis ictero- 
hzemorrhagica. We cannot say definitely in how many cases 
of Weil’s disease jaundice occurs as a clinical sign, but we 
estimate that it does not occur in more than 60 per cent. 
of cases in the epidemic with which we are dealing. 


The onset.—The history of onset was strikingly uniform, 
and the acuteness of the inception of the disease may be 
judged from the fact that the patients almost invariably 
were able to date the onset by some simple reference to the 
duty they were performing at the time. The onset is very 
commonly heralded by a shivering fit and a feeling of 
faintness or giddiness. Characteristic early symptoms have 
been vomiting, headache, and pains in the back and limbs. 
The patients complain of great weakness and of feeling as 
if they had been beaten all over, and they are so sensitive to 
these pains that they are reluctant to move their limbs or 
to turn over in bed. Pain in the eyes is a frequent early 
symptom, and there are often vague unlocalised abdominal 
pains. The onset is generally with fever of a more or less 
high degree, varying between 103° and 105°F. The limb 
pains appear to be muscular, but in one case were especially 
referred to the tibiew. All the patients on admission were 
very weak and often collapsed, and complained of the early 
feeling of unsteadiness and inability to stand. 

Alimentary system.—The tongue is excessively dry, brown 
in colour, frequently fissured, and there are sordes on the 
lips. Herpes labialis, invariably becoming hemorrhagic, 
occurred in 42 per cent. of cases. Vomiting in the early 
stages may be said to be a constant symptom; it often 

ersists for several days, and the vomitus is frequently 

ilious. A history of blood in the vomitus is occasionally 
elicited, and streaks of blood have been seen, but as this may 
have been swallowed from the naso-pharynx it was not noted 
as a true hmmatemesis. Appetite, which was lost during 
the pyrexial period, returned as the jaundice faded. 
Hiccough occurred in the two most severe cases, one of 
which terminated fatally. ; 

Except in two cases, in which there was a history of 
initial diarrhoea, extreme constipation was the rule 
throughout the acute stage of the disease. The stools 
were usually bile-stained. One fatal case succumbed to a 
terminal hemorrhagic diarrhoea, and in one other small 
traces of blood were observed in the stools. Intestinal 
hemorrhages may therefore be regarded as exceptional. 
During the first few days many patients complained of 
vague abdominal discomfort and pain, but there was never 
any localised tenderness. Abdominal examination revealed 
distinct hepatic enlargement in one case without jaundice, 
but in no other case was the liver palpable. The spleen 
was not palpable in any case while under observation here. 

Circulatory system.—The pulse-rate is usually slow in 
proportion to the temperature, and this holds good even in 
the cases without jaundice. In one severe case the pulse- 
rate rose to 120 during the first week. In early convales- 
cence there is a definite diminution in the pulse-rate. Even 
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in the bad cases the tension and volume are good. Marked 
dicrotism was once noted. Except in one case in which the 
apex beat was for a short time external to the nipple line, 
there was no clinical evidence of cardiac dilatation. 

Respiratory system.—There is, as a rule, no evidence of 
respiratory complications beyond slight bronchitis in the 
severer cases or hemoptysis. The respiratory rate is some- 
times raised during the early stages, but there was never 
any evidence of consolidation or pleurisy. In 26 per cent. 
of cases there was blood-tinged expectoration. Both ‘‘ bright- 
red’’ and ‘‘rusty’’ sputa were noted, the latter being the 
more common. In the two cases in which hiccough was 
noted a peculiar catchy type of inspiration occurred, and in 
two others there was an expiratory grunt, although no 
other pneumonic symptoms were present. Epistaxis 
occurred in 17 per cent. of cases. 

Excretory system.—T wo cases had difficulty in micturition 
for which there was no obvious cause. The urine of 

jaundiced cases contains bile in ere quantities. In 
some the urine is very deeply coloured, in others the 
colouration is less evident. In some of the cases without 
jaundice bile has been demonstrable in the urine. Albumin- 
uria was almost a constant accompaniment of the pyrexial 
period and varied from a ‘faint trace’’ to a ‘‘ considerable 
amount.’’ Granular tube casts and red blood cells were 
present in centrifugalised specimens. Probably as a result 
of the fever and vomiting acetone was also demonstrable in 
the urine of all the graver cases. 

Nervous system.—Weakness and great prostration are 
characteristic of the onset of the disease. Headache and 
generalised pains and stiffness are constant symptoms, and 
the pains in the back and legs are exceptionally severe, 
frequently causing sleeplessness. In the graver cases torpor 
was noticed, and in one fatal case this progressed to the 
‘typhoid state,’”’ and was accompanied by rambling delirium, 
tremors, and muscular twitchings. Pruritus, probably due 
to the jaundice, occurred in three cases. The eyes are painful 
and show very marked injection of the conjunctive, and in 
one case during convalescence there was a pink suffused 
zone round the sclero-corneal junction, associated with 
photophobia, and suggesting a definite scleritis. Subcon- 
junctival hemorrhage occurred in one case. 

Lymphatic system.—There is a slight enlargement of the 
lands. The pectoral group of the axillary glands are some- 
imes felt as discrete shotty nodules on the thoracic wall of 

the axilla. The cervical glands are also enlarged and some- 
times tender. The spleen has never been palpable. 

The skin.—Varying degrees of jaundice are seen. The 
colour is usually of a lemon-yellow to a deep orange tint, 
and never approaches the greenish colour of obstructive 
jaundice. It first appears on the fourth or fifth day of 
illness, occasionally earlier: it becomes progressively deeper 
until the ninth or tenth day, and then, as a rule, fades very 
rapidly. In some cases, however, the colouration is more 
persistent. Of 47 cases diagnosed as Weil’s disease clinically, 
or by communication of the disease to the animal, 74 per 
cent. have developed jauadice, and 26 per cent. have not 
shown any colouration. 

Hemorrhagic herpes labialis, occurring in 45 per cent. of 
cases, was mye d of very wide extent, in some cases 
covering the chin and upper part of the neck. In one case 
the herpes formed a black, confluent eruption which com- 
pletely surrounded the mouth and invaded the nares; the 
contrast of the black sores with the brilliant orange colour 
of the facies, together with the blood-shot eyes, gave the 
[eee an alarmingly morbid appearance. Petechial 

semorrhages, widely distributed over the trunk, were 
present in association with the jaundice in one of our cases 
which recovered, and in one fatal case under Captain Flood. 
Profuse urticaria occurrefl in one of our cases. 

The fever.—There is an irregular pyrexia descending b 
lysis, and ranging for the first week between 100° and 103°. 
Temperatures of 104° and over are common at the onset. 
The fever terminates between the tenth and fourteenth days, 
and is often succeeded by a subnormal temperature for three 
or four days. In four cases there was a relapse of the 
pyrexia but not of the other symptoms, but it must be 
remembered that the cases are evacuated at an early date, 
as soon as the pyrexial period is passed, and it may be that 
relapses occur more commonly than would appear from our 
observations. We insert some typical charts (Nos. I.-1X.) of 
jaundiced and non-jaundiced cases. 


Differential diagnosis.—There is seldom any difficulty in 
distinguishing between Weil’s disease and other forms of 
jaundice. The high pyrexia, prostration, and conjunctival 
congestion, on the one hand, and the absence of any local- 
ising symptoms, on the other hand, exclude catarrhal 
jaundice, gall-stones. and cholecystitis. Jaundice due to 
typhoid or paratyphoid infections is to some extent excluded 
by blood culture, which is usually done on admission. In 
the early stages, however, before the appearance of the 
jaundice and in the non-icteric cases the diagnosis is more 


ditticult. the combination of pyrexia, herpes, and hzemo- 
ptysis has not infrequently resulted in the patient being sent 
to hospital with the diagnosis of pneumonia, while others 
have been labelled pulmonary tuberculosis, suspected 
cerebro-spinal meningitis, and ‘‘trench fever.” Between 
severe forms of ‘‘ trench fever” and non-icteric spirochztosis 
it is almost impossible to distinguish during the first few 
days unless the presence of vomiting and albuminuria in 
the latter and their absence in the former should prove 
constant. 

Prognosis.— During the first two months in which we had 
cases under observation there were two deaths, and though 
during the following three months four-fifths of the total 
cases have passed through there have been no further deaths 
previous to evacuation as convalescent. We have heard of 
two cases which were evacuated during the pyrexial period 
and have succumbed elsewhere. On the whole, the prognosis 
may be said to be favourable even in the more severe 
cases. The death-rate is, so far as we know, less than 
6 per cent. 

Treatment.—The treatment at present is purely sym- 
ptomatic. Good nursing, unlimited fluids, alkaline draughts, 
fruit to eat, and the rectal administration of glucose (6 per 
cent. solution, 1 pint) once or twice daily to cases with 
vomiting and acetonuria constitute the main elements of 
treatment in our series. When possible the patients are 
nursed in the open air with apparent benefit. 

Clinical Pathology. 

In order to attempt to ascertain if the jaundice was 
of hemolytic origin we made daily blood counts in four 
early cases, the count being done on five successive days 
from the fifth to the ninth day of illness. We were unable 
to demonstrate any progressive diminution in the cel! 
count or in the hemoglobin, and the average of the counts 
was high. Leucocyte counts in the early cases ranged from 
9000 to 10,000 cells per c.mm. Stained films did not show 
any degeneration forms or polychromatophilia, changes 
which are easily demonstrated in the infected animal. The 
coagulation-time was taken by Wright’s method and ranged 
around 3 minutes. 

The resistance of the red cells to various concentrations of 
salt solution was tested, and it was found that in the cases 
with jaundice the resistance was increased. Hwmolysis began 
in normal blcod in 0-450 percent. NaCI, and did not commence 
in patients Ne agen till 0-350 per cent., and was not 
complete at 0- per cent. This was not found to be the 
case in patients suffering from Weil’s disease without 
jaundice, and by the addition of small traces of bile to 
normal blood cells it was possible to increase their resist- 
ance. The end-point of the hemolysis was very low, 
**complete’’ being reached in 4 cases only at 0°250 per cent., 
whereas the norma! controls were ‘‘ complete” at 0°300 per 
cent. Blood cultures for enteric group organisms were 
made in over 50 cases, and were consistently negative at the 
end of three days. 

We searched diligently in blood films for the spirochxtz, 
using different methods and staining in different ways. In 
one case after citrating a large quantity of blood (20c.c.), 
and allowing the cells to settle, and then centrifuging the 
citrated plasma, we found cne spirocheta and in confirma- 
tion the animal infected with the blood developed jaundice. 
This blood was taken on the fifth day of the disease. Dr. 
A. C. Coles examined films from two cases for us by his 
special method ; in one, the films being made on the second 
day of illness, he was able to find two spirochxt» in six 
films. Inthe other case the films were made on the fourth 
day and no spirochet« could be found. He has included 
photographs of the two spirochetez which he found in the set 
of photographs he has kindly sent us. We attempted to 
cultivate the spirochete directly from the blood-stream on 
several occasions from early cases, but with no success. 

The urine.—Albuminuria was a constant occurrence in 
varying degree; some cases showed only a faint trace, and 
in others there was a considerable quantity. Casts, generally 
granular, were frequently found, and a few blood cells were 
almost always present in centrifuged deposits. Bile pigments 
in the jaundiced cases were present in large amounts; in 
some of the cases without jaundice bile could be detected 
and in others it was absent. Acetone in considerable 
amounts was present in nearly all the severe cases during 
the pyrexial period. Leucin and tyrosin crystals were not 
found. We examined the stools of a series of cases for 
enteric group organisms but were unable to find them. 


Morbid Anatomy. 
Four cases terminated fatally which we were able to 
observe :— 


Pte. M. Duration of disease unknown, died four days 
after admission with extreme jaundice and severe h»smor- 
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rhages. Skin showed multiple petechi# and very pro- 
nounced jaundice of # bright yellow tint. Peritonenm, 

ricardium, and pleurs covered with small bright-red 
esemorrhages ; hemorrhages in the heart muscle and under 
theendocardium. UHeartsoft and flabby. Hemorrhages in 
the substance of the lung. Liver normal in size, colour, 
and consistency. Spleen small. Kidneys enlarged and 
swollen, with multiple hwmorrhages, and deeply bile- 
stained. Intestines and bile-passages normal. All the 
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large polypi at the gc end, one of which had apparently 
been bleeding and looked like a large thrombosed pile. 
The heart was very soft and flabby. Two small hxmor- 
rhages in the mesentery, one ina lymph gland. Duodenum 
and bile-passages normal. No spirochete# found in emul- 
sions of liver and kidney by dark-ground illumination. 

Pte. E. Died on ninth day. Extreme jaundice of skin, 
no hemorrhages. Lungs showed many diffuse, ill-defined 
hemorrhagic areas, 1 to 2cm. across; they were most 
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Cart I —Private McD. Complete chart from tirst day. History of sudden onset, with shivering, severe pains in head and limbs, 
jaundice, hemorrhauic herpes, dry, brown tongue; no enlargement of spleen or liver. 

Carr (I.—<ergeant McC. Very extensive hemorrhagic herpes. Jaundic: appeared on fifth day. Diag»osed clinically before 
jaundice appeared. Tsmperature chart of animal infected from this p«tient is given later. (4ee Chart XIII. 

Cuarrt III.—Private G. Cha t -howing relapse. Vomiting. jaundice, epistaxis, bloo stained sputu-n, and enlarged glands; hiccough 
severe, dr »wsi ess and torpor. Od the tenth day jaundice began to fade. No return of symptoms, with exception of malaise, 


with recrudescence of pyrexia. 
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Quart IV.—Corporal C. Chart showing short relapse. Jaundice herpes, vomiting, epistaxis, albuminuria, acetonuria. 
Cuant V.—Private G. No jaundice ; clinically diagnosed ; intense headache, pains in legs and abdumen ; liver slightly enlarged and 


tender; prostration great, injected eyes, albuminuria, 


Onare VI.—Private H. Pa'ns in back and legs, injected eyes, drowsiness ; no jaundice. Tem 
this patient is given in the section on the disease in animals. (See Chart XII.) 


Cuarr VII. —Corporal McG. Non-jaundiced case. 
Admitted second day. Severe pains in head, eyes, 
back, limbs; albuminuria, hemoptysis, vomiting. 
Chart of animal infected from this patient given ye} 
later. (See Chart XI.) 

Cuarr VIII. —Private H. Fatal case. Aged 40. Ad- 
mi'ted on tenth day with deep jaundice general 
malaise, headache, and pains in the legs ; onset with 
vomiting. On admission, conjunctive injected, 
tongue ary and furres; liver and spleen not felt ; 
albuminuria. Twelfth day: Menta! confusion, 
retention of urine, hiccough. Thirteenth day: 
Rambling delirium, retching, jaundice deeper, 
pruritus ; dyspneeic attack. Fourteenth day; In- 
continence of urine and feces, muscular twitchings. 
Death supervened. 
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Cuart 1X.—Private E. Fatal case. Chart of animal 
infected from this case is given later. Admitted 
with jaundice and very ill; unable to give clear 
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account of duration of illness ; tongue dry and furred. eyes injected, generalised muscular pains; no enlargement 


of liver or spleen. 


Patient g ven alkaline drinks an 1 pint of 6 per cent. glucose per rectum Next day patient 


worse; ‘remors, restlessness, retention of urine, and feeble, intermittent pulse; 14 pints of 2 per cent. sodii 


bicarb. intravenously. Died two hours later, probably on the eighth or ninth day of illness. 


internal organs, where the colour permitted of its observa- 
tion, were deeply tinged with bile. No spirochete found in 
liver by dark-ground illumination. 

Pte. T. Died on twelfth day. Jaundice somewhat more 
intense than in the last case. Nothing abnormal noted with 
the exception of the large, swollen. congested, and hemor- 
rhagic Intestines and bile-passages normal. No 
spirochete found in liver or kidney by dark-ground 
illumination. 

Pte. H. Died on fourteenth me. Deep jaundice of skin 
and all viscera except the brain. iver normal in size and 
colour. Spleen small. Kidneys large, swollen, congested, 
and showing multiple hemorrhages. Stomach had two 


(See Chart X.) 


evident on the pleural surfaces, but were also well seen on 
the cut surface. One small hemorrhage in the wall of the 
left ventricle. Heart soft and dilated with deeply bile- 
stained endocardium. Liver norma! in size and colour. 
Spleen small. Kidneys swollen, enlarged, and showing 
multiple hemorrhages. Intestine showed three patches of 
congestion of the mucosa, one of these in the duedenum. 
A few enlarged glands in the portal fissure and along the 
lesser curvature of the stomach. The bile-passayes were 
free. 

It will be seen that the hemorrhages, in varying degree, 
occurred in three of the fourcases, An interesting point is 
that the brain was not bile-stained, though the cerebro-spinal 
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fluid was bright yellow. The tissues from two fatal cases 
are available for study; two other fatal cases occurred, but 
in one instance the tissues were lost and in the other the 
tissues were sent home for microscopic examination, and we 
have no sections now in our possession. 


The liver.—(1) Pte. E. (see Chart IX.); (2) Pte. H. (see 
Chart VIII.). Both livers showed a certain amountof diffuse 
egg degeneration, though hardly of significant extent. 

he most evident anatomical change, as seen in Case 1, is 
an exudation of polymorphonuclear leucocytes in the inter- 
stitial tissue surrounding the smaller bile-ducts. The leuco- 
cytes are diffusely scattered and nowhere suggest abscess 
formation, but around a section of small bile-duct 8 or 10 
cells in length there may be seen scattered often as many as 
12 or 15 leucocytes. They seem to be more numerous around 
the smallest interlobular ducts. Leucocytes may also be 
seen here and there between the liver columns, but nearly 
always within the blood-vessels. The liver (Case 1) shows a 
very considerable quantity of bile-pigment, mostly within 
the cells, in the form of greenish-black rods and granular 
masses. A difference in quantity between different parts of 
the lobule could not be definitely demonstrated. Bile-pigment 
was also found in the blood-vessels and in what we take, 
after some consideration, to be distended intralobular bile 
capillaries. These are most evident at the periphery of the 
lobule, in the neighbourhood of the smaller bile-ducts. Thus, 

a bile-duct may be seen at its origin from the lobule, sur- 
rounded by leucocytes, and just within the lobule at this 
int there may be seen, lying between adjacent liver cells, 
hree or four spaces up to the size of a liver-cell nucleus, dis- 
tended with bile-pigment, and apparently converging towards 
the bile-duct. Case 2 shows considerably less interlobular 
leucocytic exudate and considerably less bile. There is, how- 
ever, & moderate amount of light-green pigment filling 
many cells in the form of fine granules. The structures 
which we take in Case 1 to be distended bile capillaries 
are much less evident here, although two or three small 
circular spaces have been seen, each lying between con- 
tiguous liver cells and containing a small amount of 
pigment. lLeucocytes are seen in greater numbers than 
normal, but diffusely scattered between the liver columns 
and usually between the vessels. Thus, a row of four or five 
contiguous leucocytes in a small capillary is not difficult to 
find. Congestion in neither liver is pronounced. 

The kidney.—The kidney in each case shows, apart from 
the acute lesions, a moderately extensive, chronic, diffuse 
cirrhotic process, rather more pronounced in Case 1. The 
acute lesions consist in, firstly, swelling and granular 
degeneration of the tubular epithelium, much more evident 
in the proximal convoluted tubules and the ascending limbs 
of Henle’s loops. The distribution is diffuse, practically 
every tubule being involved, so that with most of the 
tubules the lumen appears to be obliterated. Secondly, a 
diffuse exudation of polymorphonuclear leucocytes in small 
numbers, lyipg between the tubules and more rarely within 
them. Thirdly, hemorrhage occurring in poorly defined 
— usually involving several tubules. The blood is 
ound mostly within the tubules and widely distending 
them, neared in the distal convoluted portion. In both 
cases there was, however, considerable dilatation due to the 
chronic process, so it is difficult to decide in how far dilata- 
tion due to hemorrhage occurred. All these changes were 
more marked in Case 1, where the degeneration of tubular 
epithelium was extensive. Glomeruli in neither case showed 
changes. 

tions of other organs showed no important changes, 
with the exception of the localised hemorrhages in the lungs 
of Case 1 noted in the gross. 

Spirochete in human tissue.—Sections of liver, kidney, 
adrenal gland, and lymph nodes have been prepared by 
Levaditi’s older method and have been thoroughly searched 
for spirochete. We failed to find them in all tissues except 
the kidney of Casel. In this kidney a small number of 
characteristic spirochwte# were found in isolated areas, so 
that in an entire section they would be found only in the 
neighbourhood of one glomerulus, but in considerable 
numbers at that point. hey lie very occasionally between 
the tubules, but the characteristic place is the epithelium or 
lumen of a proximal convoluted tubule close to its origin 
from the glomerulus. Thus in one section of a tubule there 
may be found as manyas10. Where several occur together 
in this manner, the mp tem A seem to lie near the centre of 
the tubule among the granular débris. The tubules in which 
they are found as a rule show more than the average amount 
of epithelial degeneration. 


Ezxverimental Results. 

Tables I, IL, and III. show the results of the intra- 
peritoneal injection in the guinea-pig of blood of patients 
clinically diagnosed as Weil’s disease. Table I. gives the 
results from cases showing definite jaundice ; Table II. those 


from cases without evident external jaundice ; and Table III. 
the combined results of the two series. 


What we mean by a positive result is that the animal 
should show the typical signs of the disease, jaundice and 
hemorrhages, and that we should find the spirochetz in the 
blood or liver, either in films or in Levaditi preparations of 
the tissues. We have found, as the Japanese workers did, 
that the intraperitoneal injection of comparatively small 


TABLE I.—Animals Infected TABLE II.—Animals infected 


from Cases of Weil’s Disease from Patients Clinically 
which showed Definite Jaun- Diagnosed as Weil’s Disease 
dice. without Apparent Jaundice. 
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* No subsequent history of case. 
TABLE III.—Combined Results of the above Two Tables. 


| 
Day of | Number | Averagenumber | Posi- | N Per- 
disease. of | of days for death tive. | tive. cent- 
| attempts. of animal. | age. 
It | 1 | — = 1} — 
2nd 8 =. 1 50 
3rd 1 9 ; 1 0 100 
4th 9 10 9 0 100 
5th 14 } 9°37 6 8 42°8 
5th or6th | 2 85 0 100 
6th ll 15°8 5 6 45°4 
7th 4 115 2 
| | 26 24 52 


quantities of blood gave the most satisfactory results. 
Various quantities have been tried, but our experience has 
led us now to employ as a routine a quantity of approximately 
3c.c. Larger quantities have not yielded better results and 
have often killed the animal on account of the overdose of 
foreign blood. We have injected as much as 7 c.c. without 
killing the animal, but there was severe shock and the result 
was negative. 
The Disease in the Guinea-pigq. 

The disease in the guinea-pig is characterised by pyrexia, 
jaundice, prostration in varying degree, and hemorrhages in 
the skin, and in nearly all cases where the disease is allowed 
to take its course a fatal termination. It will be convenient 
to consider the findings under separate headings. 

Incubation period.—The incubation in a 
infected with blood from the patient varies within wide 
limits, and would appear to bear some relationship to the 
numbers and virulence of the spirochxte in the blood, and 

ssibly also to the presence of immune substances in the 
Blood. The relationship, however, is not always easy to 
follow, and apparently contradictory results are often 
obtained. TabljesI., II.,and III. show the average number 
of days from injection to death, in animals injected with 
blood taken on various days of the illness. It is necessary 
to note that the variation is almost entirely in the incuba- 
tion period, the duration of the pyrexia being much more 
constant. 

We have not included in the tables one guinea-pig which 
develo the disease 86 days after injection, although the 
animal was kept isolated throughout this period. This 
animal had been relegated to the stud as negative, and 
developed jaundice after becoming pregnant. Unfortunately 
the identity of this animal was not established beyond ali 
doubt, but from various corroborative evidence and the 
memory of the two men who cared for the animals there 
was every reason to believe that she was a guinea-pig which 
had been injected 86 days previously with human blood. 
The liver showed enormous numbers of spirochetes, many 
more than usual. The fotuses, about three-quarters term, 
were removed with the utmost ——— against con- 
tamination by maternal blood, and although no spirochetz 
or lesions typical of the disease could be found in the foetuses, 
an emulsion of the foetal livers produced the typical disease 


when injected into a new guinea-pig. The amniotic fluid 
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was clear and not bile-stained, and no spirochwt# could be 
found in the placenta, kidney, or lung (unfortunately the 
liver was lost) stained by Levaditi’s method. 

In passage animals the incubation period is much shorter 
and more constant, particularly after the third or fourth 


passage, and when very virulent strains are used the disease | 
would seem to commence at times within a few hours of the | 


injection of infected material. 

The pyrexia.—The temperatures are taken morning and 
evening. As is well known, the temperature of a normal 
guinea-pig varies within wide limits, and is to some extent 
dependent on the external temperature. 
is often difficult to estimate the significance of a rise of 
temperature, but a little experience with guinea-pigs infected 
with this disease enables one to recognise, with few excep- 
tions, the inception of the pyrexia which accompanies the 
infection. An important — is the comparison of the 
series of temperatures which are being recorded at the time. 
The temperature rises, sometimes with sharp spikes, often 
with only short steps, until the maximum is reached, and 
then falls sharply before death. The maximum temperature 
shows great individual variations, and one depends rather on 


the nature of the curve than on the absolute figure in| 


recognising the pyrexia of infection. We insert four charts 
which are average examples. Two of these are animals 
infected from cases not showing jaundice and one is from a 
fatal jaundiced case. (Charts X.-XIII.) 


CHART X, CHART XI. 


On this account it | 


so weak that it is difficult to obtain blood from the ear veins 
for blood-counting purposes. Anmwmia towards the end, 
when internal hemorrhages become more extensive, is 
extreme. A small nnmber of observations would seem to 
indicate that there is a definite initial leucocytosis. A 
subsequent progressive fall in the leucocyte count was 
observed, but the question as to whether this was not more 
| than accounted for by the anwmia has yet to be settled by 

more thorough investigation of its relation to the red blood 
cells and hemoglobin. 


Pathological Changes in the (uinea-pig. 
The post-mortem appearance in guinea-pigs which have 


died of the disease or which have been killed during the 
final collapse is very characteristic. 


The skin is deeply and diffusely jaundiced, and jaundice is 
seen on all internal surfaces where the natural colour 
permits of its recognition. Numerous fine petechiw are 
seen in the skin of the flanks and groin, and in the muscle 
layers of the abdominal wall and subperitoneally. The 
' loose reticular and fatty tissues of the groinsand axilla show 
more extensive and diffuse patches of hemorrhage. Large 
hemorrhages sometimes occur in the loose retroperitoneal 
fatty tissue, so that the kidneys, particularly the left, 
may be more or less completely covered by a thin 
| hemorrhagic layer. The small bowel usually, but not 
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CHart X.—Animal infected from fatal case. (See Chart IX.) Spirochete demonstrated in Levaditi preparations of liver and kidney. 


Cuart XI.—Animal infected from non-jatndiced case. 
liver and kidney. 


(See Chart VII.) 


Spirochete demonstrated in Levaditi preparations of 


Cuarr XIT.—Anim»] infected from case with no jaundice. Spirochetse demonstrated in sections of liver and kidney (Levaditi). 
Cuarr XIII.—Animal infected from case with jaundice. (See Chart II.) Spirochate demonstrated in sections of liver and kidney (Levaditi). 


In 24 guinea-pigs infected with human blood the average 
maximum temperature was 103°F., and in 53 animals 
infected with guinea-pig blood or liver (passage strains) it 
was 102°6°F. It may reach as high as 106° F. or more. The 
maximum once reached, the fall is very rapid, the downward 
curve on the chart being in the great majority of cases 
either.a straight line or showing only one or two short steps. 
The temperature becomes subnormal and the animal dies 
within a few hours. This is generally 12 to 36 hours after 
the maximum temperature has been reached. 

The duration of pyrexia from the beginning of the rise to 
the collapse stage is remarkably constant. In 17 of 22 
animals infected with human blood this time is between 
three and four days, and the average for the series is 3-5 days. 
In passage animals the duration of pyrexia is somewhat 
shorter, averaging 2°7 days in a series of 38 animals. It is 
to be noted that with the majority of our infected guinea- 
pigs we have not waited for death, but have killed them to 
ensure having fresh material for injection, since in a 
few cases failure has followed injection of material from 
guinea-pigs which had died during the night. The animals 
are not killed until they are moribund, with a subnormal 
temperature and in a state of extreme collapse. Many 
animals, however, have been allowed to die, and we have 
never seen an animal live more than six hours after the 
stage at which we call them “ moribund” was reached. 

Jaundice.—Jaundice does not appear, as a rule, until the 
temperature reaches its maximum; that is to say, only a 
short time before the collapse stage sets in. It is first 
obvious on the prepuce or labia, then in the sclerotics, and 
rapidly increases till the skin becomes deeply yellow. 
In the passage animals, when death supervenes rapidly, 
the jaundice is never so marked as when the pyrexia period 
is more prolonged. 

Other symptoms.—The guinea-pig becomes ill when the 
temperature begins to rise, but the indisposition becomes 
more marked as soon as jaundice appears. 
ruffled, the animal refuses to eat and becomes thin and 
pinched, and as the temperature falls collapse sets in, with 
extreme prostration. At this stage the action of the heart is 


The fur becomes: 


always, shows numerous superficial haemorrhages, usually 
in the form of circular or elliptical patches, 2 to 5 mm. 
in greatest diameter, and situate opposite the mesen- 
teric attachment. A single injected vessel is seen 
leading to the patch on each side of the bowel, and the 
patch itselfis often outlined bya fine rim of injected, anasto- 
mosing vessels. In animals killed in the early stages of the 
disease, however, the bowel hmmorrhages are seen as 
minute pin-point spots situated at tbe side of the bowel at 
about the point where the encircling vessels commence to 
divide. These points evidently represent the commence- 
ment of the hemorrhagic patch. zemorrhagic areas are 
also seen on the large bowel, and, in severe infections, on the 
stomach. In the latter situation they appear as groups of 
pin-point petechi#. Enlarged, injected, and often hemor- 
rhagic lymph nodes are seen in the mesentery and in the 
groins. 

The kidneys show very fine pin-point haemorrhages under 
the capsule and through the cortex on section. The adrenal 
glands are often seen with such large hwmorrhages that all 
structure is obscure. The liver is more congested and of 
softer consistency than normal, but otherwise shows no 
gross changes. The spleen is congested, though not as a rule 
obviously enlarged. he lungs show the most characteristic 
gross change, being the seat of multiple, sharply defined 
hemorrhages of varying size, which contrast sharply with 
the white lung tissue, giving the striking appearance which 
the Japanese authors ae describe as being ‘‘ like the wings 
of a mottled butterfly.”’ he hemorrhages vary from 1 mm. 
to 1 cm. in size, the larger ones being at the bases ; when the 
hzmorrhages are numerous they may be seen throughout 
the lung tissue, but when they are few they are often nearly 
all subpleural. They may form a strikingly symmetrical 
double row along the lateral margin of the lower lobe, one 
row on each side of the sharp margin. 

The hemorrhages are an early occurrence in the infection, 
A guinea-pig killed exactly 24 hours after injection showed 
well developed lung hemorrhages and beginning bowel 
hemorrhages. It is to be noted, however, that the strain 
with which this animal was injected was at this time very 
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virulent, and a control animal died on the third day. Four 
or five other guinea-pigs killed at stages from 36 to 72 hours 
after injection have all showed definite hamorrhages. 


Microscopic Pathology. 


The liver.—The lesions seen in the guinea-pig’s liver are 
essentially the same as those found in the two human livers 
—namely, uniform degeneration of liver parenchyma and an 
exudation of polymorphonuclear leucocytes, more extensive 
about the smaller bile-ducts. The degeneration varies 
greatly in degree, in some livers being very extensive, with 
considerable cell disintegration. As in the huinan liver, the 
leucocytes are found both diffusely between the liver column 
and in localised collections about the bile-ducts, particularly 
about the smallest ducts at their origin from the bile 
capillaries. They are also found within the bile-ducts much 
more commonly than in the human liver. It is to be noted 
that polymorphonuclear leucocytes are more numerous 
than normal in the blood, as seen in the vessels of all tissues. 
No structures which could be interpreted as dilated bile 
capillaries have been found in the guinea-pig liver; the 
quantity of bile pigment is much less in the human livers, 
only occasional cells showing pigment, but these often being 
packed with it. 


After considerable study of both human and guinea-pig 
livers we are of the opinion that the jaundice is to be 
ascribed to the inflammatory process noted about the smallest 
bile-ducts, which probably produces a partial obstruction. 
If this be so. the condition must in strict terminology be 
called an obstructive jaundice, the result of a cholangitis or 
pericholangitis. 


Kidney.—The lesions here, as in the human kidney, give 
the picture of an acute exudative nephritis with localised 
hemorrhages. The degeneration of the tubular epithelium 
may be very extensive, so that many tubules appear to be 
completely necrotic. The portions affected are, as in the 
human, the proximal convoluted tubules and the thicker por- 
tions of Henle’s loops. Leucocytes occur in varyipg numbers. 
In severely affected kidneys they are numerous within and 
about affected tubules, and often immediately surrounding 
the glomerular capsule. Tubules are frequently seen dis- 
tended with masses of leucocytes. Hamorrhages are more 
discrete than in the human kidneys examined, often being 
limited, apparently, to individual tubules, the blood lying 
within the tubule, and in smaller quantity between the coils. 
A tubule may be seen distended throughout its entire visible 
length with free blood and thrombus. Tubules are also to 
be seen distended with homogeneous albuminous exndate. 
Glomeruli are not markedly affected, although occasionally 
one may find the tuft pressed back by a mass of thrombus, 
or still more rarely of leucocytes. 

The lung.—Under the microscope there are seen, in addi- 
tion to the hwmmorrhages noted in the gross, numerous 
smaller iil-defined hemorrhagic areas. Thus hemorrhages 
involving only four or five alveoli may be seen. The larger 
hemorrhages are often limited by the boundaries of the 
lobule, but may be larger or smaller. They are charac- 
teristically pyramidal in section, the base lving against the 

leura, which may be raised over a considerable area by a 
ayer of free blood. The vessels leading to the hemorrhagic 
areas May sometimes be seen to be filled with leucocytes, or, 
again, @ smal! mass of thrombus may be seen in the vessel, 
but the evidence is not sufficient definitely to indicate 
thrombosis as the cause of the hmwmorrhage. A con- 
siderable amount of cellular proliferation may be seen 
more evident in the alveoli bordering on the hemorrhagic 
areas. Thusalveoli may be seen packed with large cells of 
endothelial character. Leucocytes may be seen in small 
numbers among these cells, or more rarely an alveolus is 
found filled with leucocytes. The bronchioles show no 
epithelial changes, but may contain leucocytes and débris. 

The bowel.—Only one bowel hemorrhage has been examined 
microsopically up to the present. In this case serial sections 
were cut through the entire hemorrhage. These show the 
hemorrhage to be associated with a large mass of lymphoid 
tissue, evidently, from its size and situation, a Peyer’s patch. 
The hemorrhage surrounds this completely in the form of a 
fairly thin capsule of free blood and lies entirely within the 
submucosa. A small amount of free blood is also seen 
throughout the lymphoid tissue. Through the exnded blood 
run widely distended capillaries, all apparently branches of 
the same arteriole and veoule respectively—that is to say. in 
all the sections through the hemorrhage only one main 
arteriole and venule are seen to pierce the bowel wall, and 
that approximately opposite the centre of the hemorrhage. 

_ Mesentery.—In one guinea-pig a sma!! hemorrhage, 1 mm. 
in diameter, was observed in the mesentery close to the 
sma!l bowel. This portion of the mesentery was mounted 
entire, and the hemorrhage was definitely seen to lie around 


the trunk of a small venule, the associated arteriole being 
quite free. 


Spleen.—The spleen shows congestion and endothelial pro 
liferation. The sinuses may be distended with large, clear, 
phagocytic cells containing red blood cells, leucocytes, or 
greenish-yellow pigment. Free pigmentisalsoseen. These 
cells show not infrequent mitoses, and some show severa! 
irregular nuclei, or one giant nucleus irregularly lobed. 
Smaller spherical cells are also seen with a small, thin. 
crescentic nucleus at one border, the remainder of the ce}! 
being filled with packed red blood cells, or more common!) 
with eosinophile granules. These cells resemble strong!) 
the “eosinophiles” seen in lymph nodes from cases of 
Hodgkin’s disease. 

Lymph nodes.—The lymph nodes show congestion and 
some endothelial proliferation, as seen in the spleen, but, 
save where hemorrhages occur, no other significant change 

Adrenal gland.—In severe cases the adrenal is usually 
entirely hemorrhagic, the hemorrhageapparently originating 
in the medulla, and a certain amount of diffuse leucocytic 
exudation usually occurs. 


Spirochete in the Guinea-pig Tissues. 


The liver of the infected guinea-pig killed at the state of 
collapse usually shows very large numbers of spirochsete. 
They lie mostly along the borders of the liver cells, more 
commonly at the junction of two cells, or several organisms 
may surround the cell like a garland, the description which 
the Japanese workers give. We find them, however, fre- 
quently within the cells as well, although Inada and his 
collaborators say that this is rare, ascribing the fact to the 
absence of an immune substance in the blood of the guinea- 
pig. The spirochete, in some sections at least, are definitely 
more numerous at the periphery of the lobule and in the 
neighbourhood of the smaller bile-ducts. They may be also 
seen in small numbers in the connective tissue around these 
small bile-ducts, and not infrequeutly within the epithelia! 
cells or free in the lumen of the smallest ducts. 

In the kidney the distribution of the spirochsxta is charac- 
teristically in discrete areas, as noted in the human kidney, 
so that individual tubules or groups of two or three may 
show large numbers, the intervening tissue being free. The 
site is usually within the epitnelial ceils or free within the 
lumen of a proximal convoluted tubule close to its 
glomerulus. Often a mass of many spirochet«# may be seen 
lying among the granular débris at the centre of a degene- 
rated tubule, and the impression gained is that multiplica- 
tion has taken place in this situation. Spirochwte may also 
be seen occasionally in the intertubular tissue. We have 
never seen a spirocheta in glomerular tuft or lumen. 

We have found spirochetz in the adrenal gland, lying 
within the epithelial cells of the capsule. We have also 
found them in the spleen (fairly numerous), lymph nodes, 
and in the heart muscle. We have never succeeded in 
demonstrating them in the lung. 

In the blood of the guinea-pig they are fairly numerous, 
especially in the passage strains where one can find them in 
films in every third or fourth oil-immersion field. We have 
never seen them so numerous in the blood as would be 
expected from the description given by the Japanese authors, 
and we have not been able to find them with dark-ground 
illumination in the blood unless it was first bemolysed with 
distilled water or saponin and then centrifuged. 


The site of multiplication of the spirochxtz has not been 
determined, but from the numbers found in the liver it may 
be that it is in that organ that they grow. .If multiplica- 
tion takes place in the blood stream, a possible explanation 
of the numbers found in the liver, and around the proximal 
convoluted tubules in the kidney, is the relatively slower 
circulation at those points. 

We have found that the older Levaditi process is the 
more reliable method of demonstrating the organisms in 
the tissues ; on two occasions pieces of ti~sue prepared by 
the pyridin method did not show the organisms, while with 
the older method they were easily found. For films from the 
blood or liver we have found Fontana’s method the most 
reliable and ravid. while with Giemsa the time taken for 
satisfactory staining is often 36 hours, and the organisms 
are not so distinctive or so easily found) With da:k-ground 
illumination we have been disappointed. although the 
apparatus we use—a Leitz stage and a small arc lamp— 
shows S. pallida very well. With dark-ground illumination 
they are much less refractile than S. pallidaor S_ refringens. 
Their movements are slow and undulating, and the most 
characteristic movement is from side to side at one or both 
ends, a central portion remaining rigid. A slow spiral 
movement is occasionally seen. The spirochete2 show 
pronounced cross striation, caused, apparently, by a 
uniform series of refractile ‘‘beads” and suggesting the 


appearance seen in striated muscle. 
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The spirochzta as seen in the living con- 
dition or stained is of inconstant shape and 
has no fixed undulations. The thickness is 
about that of S. pallida or slightly less, and 
the length varies considerably, being on the 
average about the length of a specimen of 
S, pallida showing 12 to 14 turns. In films 
from liver or blood the spirocheta is often 
nearly straight or shows only wide undula- 
tions, while the ends in the majority of 
organisms are seen recurved like a fish-hook. 
There is a definite taper to each end from the 
central thicker portion. In the tissues pre- 
pared by Levaditi’s method the spirochetz 
often show angular, irregular undulations, 
and the tapering at the ends is not so well 
seen. 

We are greatly indebted to Dr. A. C. Coles 
(Bournemouth) for the photomicrographs 
which he has kindly taken for us and given 
us permission to use. They are taken by his 
special method and illustrate the appearance 
of the spirochzta in films very well. He has 
included specimens of S. pallida and 8. 
refringens for comparison. The photographs 
of the organisms in the tissues have been 
done for us by Dr. J. T. Wigham (Trinity 
College, Dublin) and are also cha: acteristic. 


PLATE I. 


We owe our best thanks to these helpers. 
Technique of Passage. 

In the passage of the disease from arimal 
to animal the blood taken from the heart or an emulsion of | 
ground-up liver is generally successful. We have found, | 
contrary to what Inada states, that the liver emulsion is 
more reliable than the heart’s blood. On three occasions 
the liver has passed the infection where the blood failed. 


The liver is crushed in a mortar and to about 10 gm. of 
liver is added 5 c.c. of saline, and the whole is briefly centri- 
fuged to throw down particles which could block the needle. 
The supernatant fluid is then injected intraperitoneally, | 
using about 2 c.c. for each animal. 

The injection should be intraperitoneal to be satisfactory, 
since subcutaneous inoculations give a longer incubation 
period, and in two or three cases we have seen abscesses or 
spreading infection of the subcutaneous tissues at the site of 
subcutaneous injection. Passage has also been performed 
successfully by spreading liver emulsions on the shaved 
skin and by feeding the animal on carrot steeped in liver 
emulsions. We have also passed the infection with the. 
urine of the killed animal. One attempt to infect with the | 
bile failed. 

Virulence. 


The virulence of the spirochztz is very strikingly increased 
by passage. 
The average period from injection to death in 23 animals | 


PLATE IT. 


| guinea-pigs the infection seemed to be overwhelming. 


Shows 11 examples of S. ‘cfero hamorrhagica in films of blood from infected 
guinea-pig. Multiplied 1000 diameters. 
of S pallida and S. refringens for comparison, 
III.) by Dr. A. C, Coles, Bournemouth. 


Stained by Giemsa’s stain. 1 example 


Phovomicrographs (1., IL., and 


infected from human blood was 10 days. The average time 
for death in 14 passages of one strain was 4°8 days, and of 
another strain, for 11 passages, was 5°3 days. This period 
for the first two or three passages may vary somewhat, but 


| is usually 6 to 8 days: in succeeding passages it becomes 
| progressively shorter and more constant, until a point is 
| reached after 5or6 passages at which it becomes approxi- 
| mately fixed at 4 days. With sma!] animals, when the strain 
| is virulent, we have had them die on the third day, but this 


has always been in half-grown animals. In these vos 

e 
temperature reaction was slight and the jaundice not well 
developed. The duration of the pyrexia, as already men- 
tioned, was definitely shorter in passage animals, and this 
becomes more marked in the later passages. 

Jaundice does not have time to develop to the same extent 
as where the disease is of Jonger duration. Otherwise the 
post-mortem appearances show no important difference. 
The hemorrhages are often more extensive but this is not 
constant. Another criterion by which the increase in 


| virulence may be judged is the number of spirochete 
| found in films from the blood and liver. 


In guinea-pigs 
dying from infection with human blood one may fail to find 
them in the blood films after 30 minutes’ search of specimens 
stained by Fontana’s method, while the liver films may 
show them only in 8 or 9 fields. In some animals infected 
from man we have only succeeded in finding 
the spirochete in sections of tissues with 
Levaditi impregnation. In the animals of 
the latter passages it is always easy to find 
the spirochet in the blood, although they 
are seldom numerous, but the livers of these 
animals show large numbers, 10 to 12 spiro- 
chete in every oi!-immersion field of a film 
made from the cut surface of the liver. 
Experiments with Urine. 

The Japanese authors showed that the 
spirochetz, both in the experimental disease 
and the disease in man, were excreted in 
the urine, the excretion commencing soon 
after the blood began to develop a demon- 
strable immunity and continuing in certain 
cases up to the forti+th day from the onset of 
illness. They were also able to infect animals 
with the urine of patients, 3 of 9 inoculations 
being positive when the injection was done 
before the tenth day, and 5 of 15 positive 
when the urine was taken between the 
eleventh and twenty-first days. They were 
able to find the spirechztz in the urine with 
dark ground illumination and regarded the 
excretion in the urine as a most dangerous 
source of infection. We have so far failed to 
find spirochetz in the urine and to infect 


S. ictero-hzemorrhagica. 


x 1500. Various forms from blood of guinea-pig 


animals with urine, although we have 
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repeatedly searched for them and tried various methods of 
demonstrating them. It must be remembered that the | 
patients were for the most part evacuated at the end of the 
pyrexial period, tenth to fifteenth day@&ind it is after this | 
time that the spirochete become abundant. We are 
informed that the spirochete have been found with com- 
parative ease at the base hospitals at a later period of the 
disease. In spite of this we think that our failure to get | 
positive results at the earlier stage of the disease is of some 
significance, and think it is possibly due to the comparatively 
benign type of Weil’s disease prevalent in this country. 
We bave only in a few cases been able to examine the urine 
as late as the fifteenth day. We append a list of the 
experiments. 


The animals were inoculated intraperitoneally with the 
centrifuged deposit from the amount of urine mentioned. 
They were inoculated with the urine of the same patient 
on two successive days, and were watched and had their 
charts kept for 14 days. 


G.-p. 21... ... 150 ¢.c. on 14th and 15th day of illness (Pte. G.) 
COO IR th ‘i (Pte. H.) 
« 43... .. 170  ,, 13th day of illness (Pte. L. 
— ve 320 13th and 14th day of illness (Pte. B.) 
0 ,, 7th ,, 8th (Pte. T.) 
— 6th ,, 7th (Gnr. W.) 
- 200. 11th day of illness (Pte. B.) 

Theresults were con- 
sistently negative. In PLATE 


one of the fatal cases 


although the animal was protected by the immune serum, 
it did not develop any active immunity, since infection had 
not occurred. 
Experiment 3.—Guinea-pigs 41 and 47 were subjected toa 
repetition of Experiment 1, and the result was identical. 
dxperiment 4.—Guinea-pigs 45 and 46 were treated with 
immune and normal serum respectively when the collapse 
stage had been reached. Both died within three hours. 
Experiment 5.—Guinea-pigs 83, 85, 86, 89,and 90 were each in- 
jected with the same quantity of virulent liveremulsion, andat 
the same time human serum was administered as follows :— 
Guinea-pig 85.—34 c.c. normal human serum. 
Guinea-pig 83.—2} c.c. serum from jaundice case taken on 
sixth day of illness. 
Guinea-pig 89.—2} c.c. of serum from same case taken on 
eighth day. 
Guinea-pig 86.—2! c.c. of serum from same case taken on 
tenth day. 
Guinea-pig 90.—2! c.c. of serum taken from same case on 
twelfth day. 
Guinea-pigs 85 and 83 died on the fifth day with typical 
signs of the disease. Guinea-pig 89 died immediately after 
injection. - Guinea-pigs 86 and 90 developed no symptoms. 
In only one respect do the results of these experiments 
differ from those obtained by Inada and his assistants, 
who state that the serum must be given before the 
appearance of the jaundice in order to cure the animal. 
We have found that the serum of a convalescent patient 
will cure the animal even after the appearance of jaundice, 
if it be given before the collapse stage is reached. 
After these experi- 
III. ments had been done 
we suggested the im- 


there was suppression 
of urine for 24 hours 
before death, and we 
were unable to secure & 
specimen to inoculate 
an animal. In the 
second fatal case which 
we were able to in- 
vestigate there were 
not sufficient animals 
available at the time 
to try to infect with 
the urine. 


Immunity. 


In their first paper 
on infective jaundice 
the Japanese authors 
showed that the blood 
of convalescent patients 
contained substances 
capable of curing in- 
fected animals and 
of protecting them 
against infection ; they 
dated the appearance 
of this immune sub- 


munisation of a horse 
with a view to treat- 
ment, but the sugges- 
tion was not put into 
practice, partly owing 
to the fact that the 
prevalent type of the 
disease was relatively 
benign and did not 
seem to call for very 
active treatment. The 
Japanese workers, in 
their treatment with 
serum, succeeded in 
considerably lowering 
the death-rate, which 
was high (32 percent. ), 
but did not shorten 
the duration of jaun- 
dice. They also were 
apparently able to rid 
the circulating blood 
of spirochztze and to 
hasten the appearance 
ofthe immune reaction 


stance at about the 
tenth day of illness, at 
which time it first 


became demonstrable. In the later paper, the proofs of 
which we have been allowed to see through the kindness 
of Dr. Flexner, director’ of the Rockefeller Institute, they 
report that they have succeeded in immunising a horse and 
in using the serum therapeutically with encouraging results. 
The following experiments were done in confirmation of the 
original Japanese paper :— 
1.—Guinea-pig 35. The animal developed 
jaundice eight days after injection, the temperature being 
on the downward grade after reaching 103:2° F. The animal 
was then injected with 24c.c. of serum from a patient on 
the fourteenth day of illness. It snowed immediate improve- 
ment and began to feed, and the fur beeame normal; all 
jaundice was gone on the eleventh day. On the fourteenth 
day 2 c.c. of liver emulsion rich in spirochetes was 
administered and did not infect the animal. This injection 
was repeated on two subsequent occasions with virulent 
strains and the animal remained immune. 
Experiment 2.—Guinea-pig 40. The animal was injected at 
the same time with 2 c.c. of serum from a Convalescent 
tient, and 1 c.c. of liver emulsion with 1 c.c. of heart’s 
lood from_an animal which had died of jaundice. No 
symptoms developed for 14 days. A control animal died in 
days. Guinea-pig 40, reinoculated on the fifteenth day, 
died four days later with jaundice and typical signs. This 
would indicate that passive immunity is transient, and that, 


Shows examples of S. ictero-hemorrhagi 


in the blood. They 
ca in blood films. Nos. 2 and 3 on 


this plate are S. ictero-hemorrhagica from human blood, Corp. MacG. (see found that rather 
Charts VII. and II.). Magnification 1500 diameters. Stained by Geisma’s stain. 


large doses of the 
horse serum were 
necessary, 60 c.c. or more, and that better results 
were attained by early administration. This would indi- 
cate that a very high titre serum would give better 
results. They found that the serum which they had 
prepared was about as potent as that of a conva- 
lescent case. They have further attempted to produce 
active immunity by the injection of carbolised cultures, but 
the results are not as yet convincing. 


Sero-diagnosis. 

As soon as it became clear that there were considerable 
numbers of cases of spirochetosis which did not show 
obvious jaundice, it seemed to us desirable to find some 
convenient form of laboratory diagnosis other than the 
infection of animals. With this end in view a large number 
of experiments were done with a view of finding whether 
this could be attained by a complement-deviation test. 
Autigens were prepared in various ways from the livers of 
guinea-pigs with very great numbers of spirochetz, but no 
test sufficiently reliable could be elaborated. There was 
nearly always a difference in the hemolysis which held out 
hopes of arriving at a reliable test, but there was not suffi- 
cient constancy. For one instance immune guinea-pigs did 
not give a positive reaction as compared witi’ normal 
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Liver of guinea-pig showi S. ictero-hemorrhagica. Sections 


Kidney showing S. ictero-hemorrhagica in human tissue. 
prepared by Levaditi’s first method. Dr. J. T. Wigham. (Pte. E. 


See Charts IX. and X,). Dr. J. T. Wigham. 
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Liver of guinea-pig showing S. ictero-hemorrhagica. Animal infected 
from case that did not develop jaundice. Dr. J. T. Wigham, 


Ss. 
‘adit PP. Kidney from same animal as Fig. 8. Dr. J. T. Wigham, 
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animals. A further point was that the bile, both in the 
serum and in the antigen, produced strong anti-comple- 
mentary action. 

Cultures. 


Inada and Ito succeeded in cultivating the spirochetz in 
1915. and state that they got their original cultures by 
Noguchi’s method. 

Ito and his collaborators publish a fuller account of the 
cultivation of the organism in the Journal of Experimental 
Medicine for April, 1916, and have had no difficalty in cultivat- 
ing the spirochwte by taking the heart’s blood of an infected 
animal and growing the blood in deep blood agar or blood 
gelatin tubes. They state that the cultures begin to grow 
in 8 days, the maximum being reached-in 16 to 20 days. So 
far as we are concerned, we have been unable to obtain 
cultures, although we have attempted it repeatedly in 
different ways and at different temperatures. e tried the 
original Noguchi technique with guinea-pig liverana kidney 
as the tissue component, with blood, ascitic fluid, or guinea- 
pig blood as the enriching medium, and with agar or broth as 
the basis; in all cases the results were negative. Wehave tried 
different infecting agents, blood, liver, or kidney from animals 
wito jaundice, and never succeeded in getting an undoubted 
culture. Though we have often thought that we could 
demonstrate the spirochete by staining with Fontana’s 
method, we could not see them in such cultures with the 
dark-ground stage, while, conversely, on one occasion we 
thought that we had them in culture after examining by the 
dark-ground stage, but were unable to stain the organism. 
We attempted several times to cultivate direct from tne 
patient, taking early cases and a relatively large amount of 
bluod into deep agar tubes and covering with paraffin, but 
these efforts were also abortive. 

We mention these negative results as showing that cultiva- 
tio: is not so simple a task as might be supposed from the 
literature. The possibility of an inherent difference in the 
organisms is to be considered. 

Experiments with Lice. 

When we began to consider the route of infection in the 
soldier our first idea was the possibility of lice being the 
infec'ing agent, as they may be said to be invariably 
present on soldiers serving ia the field. Some colour was 
lent to this'idea by the fact that we had never seen an 
officer with true infectious jaundice. The Japanese authors 
had considered the possibility of fleas and mo <quitoes being 
the intermediate host and discarded both. Toe fact that 
the majority of cases came from a relatively small area, 
that jaundice was rare except in one part of the line, as will 
be more fully explained later, and that divisions which l+ft 
the infected area did not have any more cases of jaundice 
suggested that lice were not responsible. On the other 
hand. the analogy of relapsing fever made it necessary to 
attempt some experiments on the matter. The lice seldom 
survived three days’ separation from the human host and 
seemed not to thrive on guinea-pig blood. 

Guinea-pig 88.—40 lice were fed on an animal which had 
spirochetes in the blood-stream, demonstrated by films; on 
the next day the survivors were fed on a fresh animal 
(Guinea-pig 88), and again on the following day the survivors 
were fed on this same animal. Result negative. 

Guinea-pigs 97 and 98.—The rame as above. 

Guinea-pig 122.—50 lice were allowed ‘o feed on a patient 
on the fifth day of his illness, and were then fed alternately 
on the patient and the animal till there were no survivors at 
the end of 60 hours. Result negative. 


Guinea-pig 124.—The same experiment with another 
patient on the fourth day of illness. 

Guinea-pig 125.—100 lice were taken from the clothing of a 

tient on the sixth day of illness, crushed and emulsified 
in saline, and injected into the peritoneal cavity of the 
animal. Result negative. 


Guinea-pig 129.—Same experiment as the last with 40 lice. 
Result negative. 


Gainea-pig 125.—Lice taken from the clothing of a patient 
on the ninth day of illness were fed on the animal till there 
were no survivors. Result negative. 

There is an obvious fallacy ia these experiments which is 
hard to eliminate. The incubation period in tt louse may 
be prolonged and the parasite not become infective for 
several days, the lice dying, when kept in captivity, 
before the infective period is reached. Further, the lice 
taken from a man may not have fed on him while the 
spirochetz were abuodant in the blood-stream. The 
experiments, however, so far as they go, bear out what 
would have been expected from the almost strict area from 
which the cases came. A large number of lice have also 
been examined by Sergeant Peacock, R.A.M.C., by staining 


methods with a view of finding the spirochete. The lice 
were either taken from men with jaundice or deliberately 
infected from animals with spirochetze demonstrable in 
their blood, and all the examinations were negative. 

From every point of view we think that it is improbable 
that lice are the intermediate hosts if there be an inter. 
mediate host in the cycle of infection. We have tried no 
experiments with mosquitoes, and though the incidence went 
up as the warm weather set in and has declined with the 
colder weather, when mo-<quitoes are scarce, it is not sufficient 
evidence to incriminate these insects. There were, however, 
undoubted cases during last winter. The restriction within 
narrow limits of the epidemic is also ia opposition to the 
hypothesis of transmission by the mosquito. 


Epidemiology. 

There were, as we are informed, undoubted cases of Weil’s 
disease during the winter of 1915-1916 which were seen at 
the base hospitals, but the diagnosis was not confirmed by 
animal inoculation. So far as we know, the first cases 
which were recognised in this area occurred at the end of 
April and the beginning of May, 1916. The number of 
cases varied from time to time. There were more Cases 
seen during the early part of July and the end of August 
than at any other periods, though there were a few cases 
passing through during the whole summer. At one time 
there were 15 cases under observation, and others had been 
evacuated on admissivn as sufficiently well to travel. The 
incidence seemed to vary with the weather conditions. Thus 
during and immediately after a dry, warm spell of summer 
weather there were very few cases, but with the advent of 
rainy weather the incidence went up and many Cases were 
admitted. On two occasions this occurred, the m»st striking 
being after the dry spell which prevailed during the end of 
July and the first fortnight of August. From August Ist to 
the 23rd there were no cases of jaundice, and from 
August 23rd to Sept. 1st 12 cases were aimitted. Rain fel! 
in considerable quantities from August 13th to the end of 
the moath. 

We know of only one officer who definitely developed 
Weil’s disease, all the cases having occurred among the 
other ranks and practically always among the ‘trench 
troops.” The men always either developed the disease in 
the front line or very soon after they had been relieved. 
Certain divisions in a corps were affected, others being free. 
Within the divisions certain brig:des were affected, and 
within the brigades certain regiments had more cases than 
others. We found that a regiment which had a number of 
cases while in the line was not infected while in rest billets, 
but again produced cases when it returned to the trenches. 
There were certain areas from which cases came, and if we 
represent the line from which we collect as a straight line 
divided into six segments, numbered from left to right, 
Segment 1 and Segment 4 provided the great majority of 


cases. 
4 5 | 


1 | 2 


By the kindness of Colonel Gerrard, A M.S., we were 
allowed to see a ‘‘spot map” of Sector 1, which had been 
kept for about two months, the map representing the cases 
as they occurred among the troops in occupation of the area, 
and giving the place where the affected men had been on 
duty. This map showed that the cases in the infected area 
were grouped round two small sections of trench, one at each 
end of Sector 1. 

A new division, which had, up to. the time of taking over 
the infected a ea, never had a case of jaundice, developed 
cases of jaundice within 14 days of going into the new 
trenches, and the same division, after being relieved and 
going to a new part of the line, was again free from cases. 
Again a new division took over the infected area, and in 
the same way cases of jaundice cropped up within a short 
time. 

The trenches in this infected area were wet, not well 
drained owing to the nature of the ground, and in some 
places, even in dry weather, never properly dried." This was 
so ia both the segments of the line from which cases came. 
This is suzgestive when one remembers that Inada and his 
collaborators state tht cases of jaundice occurred in the wet 
shafts of a mine, and that the men working on the surface 
and in the dry shafts were not infected, and, further, that 
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when these wet shafts were pumped out on their advice the 
incidence markedly decreased. They also suggested that 
possibly the entry of the organisms might be through the 
skin—a guinea-pig can be infected through the skin—but 
they were of the opinion, after a general review, that the 
mode of entry was through the alimentary canal. A point 
of interest is, though it is complicated by the contemporary 
onset of colder weather, that the incidence of the disease in 
our area had practically ceased, and that the troops were 
issued with high ‘‘ gum” boots a week before we saw the last 
case of jaundice. Since writing the last sentence two cases 
have been noted. 

In the proofs of a forthcoming paper by the Japanese 
workers which was sent to us by Dr Flexner it is stated 
that they have succeeded in finding the spirochete of 
jaundice in the kidneys and urine of 38 per cent. of ordinary 
field-rats in the infected areas in Japan. They suggest that 
the infection may be conveyed by the rats’ urine, either 
directly or indirectly. We have not yet had time to confirm 
these findings, but hope soon to be able to do so. 

Uases have occurred in the Allied troops in different parts 
of the front. Dr. L. Martin has published an account of 
some cases investigated by him in the French Army, and we 
also know of other cases which have occurred among the 
troops in Flanders which have also been proved experimen- 
tally. Whatever be the portal of entry of th- spirochzta. it 
would appear that wet and muddy trenches are a predis- 
posing factor. If the infection had been water-borne there 
would have been a more widespread epidemic. If vermin or 
mosquitoes had been the infecting agents the epidemic could 
hardly have been so localised, and the experiments which we 
have performed, such as they are. would seem to exonerate 
them. We would also add that there have been up to now 
no ward or laboratory infections. The patients have been 
cared for in a general ward with no further precautions than 
would be carried out if they were enteric cases. 

Conclusion. 

The clinical and experimental examination of about 100 
cases of Weil’s disease which we have been in a position to 
investigate during the last six months justifies, we think, 
the conclusion that the disease, as it has been observ-d 
among British troops in Flanders, is identical with that 
described by Inada aud his collaborators in Japan. 

The virulence of the infection in the cases seen here is 
much less than that descrived in Japan, which is well shown 
by the comparatively low mortality. All the essential 
findings of the Japanese authors have been confirmed, save 
that our cultural attempts have so far failed. 

In addition we have noted the occurrence of cases of 
spirochztosis which have not shown any external jaundice. 

The success of our work is to a great extent due to the 
efficiency and zeal of our laboratory attendant, Sergeant B. 
Baker, R.A.M.C. (T.F.). 


After-note.—Since writing the paper we have been able to 
confirm the statement of the Japanese workers mentioned 
in the paper with regard to the finding of the spirochxtze 
in the kidneys of field-rats. Of 9 rats taken from the right 
part of Segment 1 in the chart in the paper, 5 proved 
infective to guinea-pigs. Of 6 rats from the left end of 
Segment 1 one communicated the disease. The kidney of 
the rat was crushed and emulsified, and injected intra- 
peritoneally into the guinea pig. The disease in the infected 
animal was typical, and we have found the typical 
S. ictero hemorrhagica in the organs of the guinea-pig. 
Levaditi preparations of the rat kidney have shown the 
spirochztz, and we have also found them in films made from 
an emulsion of the kidney stained by Fontana’s stain. 


MEDICAL SICKNESS, ANNUITY, AND LIFE ASSURANCE 
FRIENDLY Socitety.—The usual monthly meeting of the 


. committee was held at 300, High Holborn, on Jan. 19th, 


Dr. F. J. Allan being in the chair. The reports submitted 
showed the epidemic of influenza which has been universal 
throughout the country to have affected the medical pro- 
fession. It was decided to apply for a further £15,000 in the 
new 5 per cent. War Loan, and to convert the society’s 
existing holdings, amounting to £25,500, also in the new 
5 per cent. War Loan. This transaction, when complete, 
will give the society a total of £40,500. The important 
question of the depreciation of stock values was considered 
and a further ‘£6000 added to the investment reserve, which 
now stands at £10,000. 


TOXIC JAUNDICE IN MUNITION 
WORKERS. 
By MATTHEW J. STEWART, M.B., Cu.B. Guasc., 


M R.C.P. LonD., 


CAPTAIN, R.A.M.C. (T.); PATHOLOGIST TO THE EAST LEEDS 
WAR HOSPITAL, 


THE aspects of the subject dealt with in this contribution 
are: (I.) the morphological changes in the blood occurring 
in a series of 14 clinical cases of toxic jaundice from 
trinitrotoluene poisoning ; and (II.) certain points in the 
morbid anatomy of the disease as observed in a series of 
seven fatal cases. 

I.— Changes in the Blood. 

The 14 cases here recorded are those of munition workers 
who were admitted to hospital during the months Avgust to 
December, 1916. Most of them have been under observation 
for weeks or months, and as many of them are still coming 
up regularly for examination these results must be regarded 
as partial and preliminary. Sufficient has already been 
made out, however. to show that very profound changes in 
the composition of the blood may occur as a result of 
trinitrotoluene poisoning ; indeed, it might be said that 
such changes are the rule in cases where pronounced 
clinical symptoms, and especially jaundice, have manifested 
themseives. One case only out of the 14 examined, a man 
who, clinically, was never seriously ill, showed no blood 
changes. All the others had definite deviations from the 
normal! of some sort or another. 

A. Changes in the lencocytes —These were worked out on a 
basis of the absolute number per cubic millimetre of each 
variety of leucocyte, and the following fairly elastic figures 
were taken as the limits of the normal :— 


Neutrophil polymorphs 3600-6750 per c.mm. 
Lymphocytes... ... ... 1200-2700 
30- 360 


The leucocytic changes as calculated on this basis may be 
given as: (a) Neutrophil leucopenia, (4) neutrophil leuco- 
cytosis, (¢) lymphocytosis, and (d@) eosinophilia. 

(a) Neutrophil leucopenia.—This, the most striking of the 
leucocytic changes. was present at some stage of the disease 
in 9 out of 14 cases (Nos. 1, 2, 4, 8, 9, 10, 12, 13, and 14). 
In 4 of these (Nos. 1, 2 10, and 12), 2 of them fatal, the 
leucopenia was extreme, under 1100 per c mm. ; of the other 
5 affected, the highest neutrophil count was 3175 In the 
2 fatal cases (Nos. 1 and 2) the leucopenia was progressive 
and terminal, the final counts being 120 and 636 re~pectively. 
Ore case (No. 10) illustrates very well the polymorpho- 
nuclear recovery which accompanied clinical improvement in 
the condition of the patient. While the patient was 
seriously ill the neutrophils numbered only 1080 and 1092. 
A fortnight after her discharge from hospital they were 
6280. In 3 cases (Nos. 2, 8, and 10), one of them fatal 
(No. 2), neutrophil leucopenia was associated with an 
anemia of pernicious type (ride inf: a). 

A progressive failure of the leucoblastic function of the 
bone marrow is therefore to be regarded as one of the most 
common manifestations of severe trinitrotoluene poisoning, 
but that it is not a constant feature in fatal cases is shown 
by Case 3, details of which are given below. It may be 
mentioned also that in another fatal case, which was not 
investigated during life, the bone marrow showed evidence 
of great leucoblastic, as well as erythroblastic, activity. 
Here the whole duration of illness was only one month, yet 
the liver changes were extreme, and it seems reaso.able to 
suppose that there had not been time for the development 
of the full toxic action on the marrow. Whether this 
neutrophilic failure is due to a direct action of the poison 
on the leucoblastic tissue one cannot say with certainty, 
inasmuch as all the cases in which it occurred presented 
clinical evidence of an antecedent or accompanying hepatic 
lesion (jaundice, &c.), while both the fatal cases showed a 
typical advanced trinitrotoluene cirrhosis of the liver post 
mortem. : 

(b) Neutrophil leucocytosis.—This change was present in a 
notable degree in one (‘atal) case only (No. 3). Here, at 
the first examination, the total leucocyte count was 14,200, 


1 A contribution to the discussion on the subject at the Royal 
Society of Medicine on Tuesday, Jan. 23rd. 
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of which 10;000, or 70°5 per cent., were polymorphonuclears, 
while a month later, on the day before the patient’s death, 
the figures were 22,000 and 19,200 (87:25 per cent.) respec- 
tively. This change was unassociated with any variation in 
the lymphocytes or in the red cells or hemoglobin, but at 
the first count there was an eosinophilia of 1000 per c.mm. 
Post-mortem examination showed the bone marrow in the 
shaft of the femur to be largely fatty, with a narrow peri- 
pheral zone of red. Microscopically there were found small 
foci of very active leucoblastic proliferation. The inspection, 


Table giving a Summary of Blood Changes in 14 Cases of 
Trinitrotoluene Poisoning. 


Polymorpho- | 
nuclear. Anemia of 
pernicious | Kosinophilia. 
Leuco-  Leuco- | type. | 
_eytosis. penia. 


Lymphocy- | 
tosis. 


Case 
Age. 


| 
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+sl. 


+4 
++ 


} 


+ 
2 


+, over | +, under | +, Erythro- | +1, over 
6800 000, 


3200, | cytes under | i 
| +2, over 
400 


+sl., under 
per ¢.mm, 


— — Upper limit Normal limits, In eacb case Upper limit 
of normal, 3600-6750 pere.mm. colourindex of normal, 
2700 perc.mm. above 1, 360 per 

| ¢.mm. 


* Male. 


however, failed to reveal any inflammatory cause for the 
persistent leucocytosis, which stands out in striking contrast 
to the other fatal and clinically serious cases. In three other 
cases (Nos. 1, 9, and 13) an early and slight neutrophilia 
was present, but was speedily followed in each instance by 
a pronounced leucopenia. 

(c) Lymphocytesis.—This was one of the most commonly 
observed changes; it occurred at some time or other in 
9 out of 14 cases (Nos. 2, 4, 5, 6, 7, 8, 9, 10, and 13), and 
varied in different patients from 3150 to 5100 per c.mm. 
Considerable variations were often seen from time to time in 
the same patient, but the fluctuations were irregular and did 
not appear to have much, if any, significance. In the 
remaining 5 cases the lymphocytes ranged within normal 
limits, except that in two cases (Nos. 8 and 10) there was a 
single temporary drop to 1040 and 1160 respectively. The 
chief point to be observed is that even in fatal cases and in 
those showing profound polymorphonuclear or erythrocytic 
failure the lymphocytes were maintained at or above the 
normal level. In two cases a lymphocytosis was the only 
change noted. 

(da) Eosinophilia.—This was observed in three cases (Nos. 
3, 5, and 13), and in twoof these it was well marked, once 
(No. 3) accompanying a marked neutrophil leucocytosis, once 
(No. 13) with a slight neutrophilia. It appears to be of 
doubtful significance, but it may be noted that in no case did 
an excess of eosinophils coexist with a neutrophil leucopenia. 
Altogether the number of eosinophils was found to be a very 
variable quantity in these cases. 

B. Changes in the erythrocytes and hemoglobin.—These 
have been much less conspicuous than the leucocytic 
changes. A serious degree of anemia was observed in 
3 cases only, all the others, including 2 of the fatal 
cases, had red cell counts of over 4,000,000, but a slight 
grade of chlorotic anemia was present in several. In the 
3 serious cases the anemia was of the ‘‘ pernicious” type, 
with a colour index over 1, but very varying degrees of 
severity were presented. In the most extreme case there 
was a fall in the red cells to well under 1,000,000, and as 
the hemoglobin was not reduced to anything like the same 
extent ( per cent.) a high colour index (1°5 to 1-8) 


presented itself. The erythrocytes in this case were greatly 
altered qualitatively, anisocytosis was well marked, with 
many megalocytes. During the worst phase numerous 
erythroblasts made their appearance, and polychromato- 
philia was present. In the other 2 cases the red cells fell 
to 1,500,000 and 2,900,000 respectively, with colour 
indices of 1-4 and 1:1. Qualitative changes in the red 
cells were not striking, some anisocytosis with many 
megalocytes, and in one case slight polychromatophilia. 
It is to be noted that punctate basophilia was not seen in 
any case, which is in striking contrast to the findings of 
Malden in workers in dinitrobenzene and anilin. 


II.—Some Points in the Morbid Anatomy. 


One of the chief problems here is the nature of the liver 
changes. The lesion appears to lie somewhere between a 
subacute yellow atrophy and an ordinary multilobular 
cirrhosis of irregular distribution. The action of the poison 
on the hepatic cells is probably slow and insidious, and the 
degenerative changes are speedily followed, if not actually 
accompanied, by leucocytic infiltration and fibroblastic 
overgrowth. The degenerative and other processes, once 
set agoing, are progressive, even when the patient has been 
removed from the influence of the poison, and in a certain 
proportion of cases a fatal termination ensues in from 
4 to 12 weeks after the first symptoms. Certain portions 
of liver tissue escape complete destruction, and these show 
evidence of more or less regenerative hyperplasia. It 
may be assumed that in some cases this persistent and 
regenerated hepatic tissue will be sufficient to maintain the 
life of the individual for a considerably longer period than 
three months, but what the ultimate fate of such persons 
will be time alone can show. The after-history of surviving 
cases of trinitrotoluene poisoning will require to be carefully 
investigated, not only on account of their great intrinsic 
interest, but also for the light they may throw on cirrhosis 
of the liver in general. 

I have recently had the opportunity of examining, post 
mortem, 12 cases of accidental death in workers at a 
munition factory. In one of these, a woman aged 38, 
distinct liver changes were discovered—namely, an early 
but definite round-cell infiltration of the portal tracts 
and numerous discrete (? regenerative) nodules of varying 
size scattered throughout the organ. 

With regard to the series of 7 post-mortem examinations 
on which these remarks are based a few points of outstand- 
ing interest may briefly be referred to. 

The weight of the liver varied from 20 to 32 ounces, the 
average being 27 ounces. The degenerative cirrhotic process, 
as evidenced by the dark-red contracted areas, was always 
most advanced in the left lobe and inferior marginal region 
of the right lobe. Often these two portions of the organ 
were composed almost entirely of red tissue. Another 
striking feature was the frequency with which large rounded 
yellow nodules projected from the under surface of the right 
lobe on each side of the gall-bladder, less often from the 
Spigelian and quadrate lobes. 

The bone marrow of the femur was examined in 6 cases. 
In 5 of these the red marrow was in excess, extending well 
down the shaft of the bone, but on microscopic examination 
a definitely erythroblastic reaction was found in one case 
only. Here the yellow marrow of the shaft was completely 
replaced by a cellular red marrow, the appearance being 
comparable to that seen in pernicious anemia. Evidence of 
considerable leucoblastic activity was also present. Unfortu- 
nately, there had been no opportunity to examine the blood 
during life. In Case 3, the patient with neutrophil leuco- 
cytosis, the shaft marrow was fatty, with a narrow red layer 
next the bone. Microscopically some small foci of active 
leucoblastic proliferation were seen. 

The spleen was never appreciably enlarged, the weight 
varying from 4 to 7 ounces in different cases. 

Ascites to the extent of five or six pints was present in 
3 cases. Clinical examination of the fluid in one case showed 
a very scanty cellular deposit with a preponderance of leuco- 
cytes. A very few red blood corpuscles and endothelial cells 
were also present. 

Hemorrhages in various situations were present in 5 cases, 
most frequently in the peritoneum and pericardium, less 
frequently in the stomach, lungs, pleurz, endocardium, and 
skin. In one case there was very extensive hemorrhage into 
the peritoneum and subperitoneal cellular tissue, especially 
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of the omenta, mesocolon, mesentery, and appendices 
epiploice. In the same case there was profuse terminal 
oozing into the stomach. In the other 4 cases the hemor- 
rhages were mainly petechial. 
Perhaps the most interesting single case was that of a 
man, aged 52, where the lesions of trinitrotoluene poisoning 
were associated with a well-marked hzemochromatosis 
affecting especially the liver, pancreas, and abdominal 
lymph glands. Unfortunately, the urine had not been 
examined during life, and at the post-mortem examination 
the bladder was empty. The hzmosiderin granules, which 
gave a bright blue colour when treated with potassium ferro- 
cyanide and hot hydrochloric acid, but a green colour with 
cold hydrochloric, were most abundant in the lymph glands. 
It is fairly certain that we are here dealing with two inde- 
pendent affections, inasmuch as it has been shown that a 
very long time, a year or more, is required for the deposi- 
tion of such large amounts of iron-containing pigment, while 
the illness due to trinitrotoluene was in this man’s case only 
of 10 weeks’ duration. It is possible, however, that the 
pre-existing hepatic lesion may have made that organ unduly 
susceptible to the action of the poison. 
Leeds. 


Achiews and Hotices of Pooks. 


Gynecology. 


By WILLIAM P. GRAVES, A.B., M.D., Professor of 
Gynecology at Harvard Medical School. With 303 half- 
tone and pen drawings by the Author and 122 microscopic 
drawings by MARGARET CONOREE and RuTH HEsTIS; 
66 of the illustrations in colours. London and Phil- 
adelphia: W. B. Saunders Company. 1916. Pp. 777. 
Price 30s. 

TuHIs is designed both as a text-book and a general 
reference work. It is divided into three parts; the first 
deals with the physiology of the pelvic organs and -the 
relation of gynzcology to the general organism, the second 
is intended primarily for the undergraduate and deals with 
gynzcological diseases, and the third is devoted exclusively 
to the technique of gynxcological surgery, and is written 
for the assistance of the advanced student and practitioner. 
The section dealing with the relationship of gynxcology to 
the general organism forms a most interesting and instructive 
review of our knowledge on these points and will prove 
extremely useful to the student in view of the increasing 
importance at the present time of the internal secreting glands. 
It includes an account of hypo-function of the ovaries and 
its relation to infantilism and a useful résumé of Schickele 
and Keller’s views on chronic metritis and cystic degenera- 
tion of the ovaries and their relation to uterine hemorrhage. 
Our knowledge, scanty as it is, of the relations to gynzco- 
logical diseases of the thyroid, the parathyroid, the adrenals, 
and the hypophysis is also excellently summarised. As 
the author points out, the subject is a comparatively new 
one, and he is anxious to impress upon the student the 
importance of the correlation of all the branches of medi- 
cine and surgery. The completeness with which the author 
treats these subjects is exemplified by the fact that he 
includes io his review such conditions as the nervous 
system, the peritoneum and omentum, the bones and joints, 
the gall-bladder, and the acute infectious diseases. 

Part II. contains a very good account of the common 
gynecological affections. We notice that the author does 
not distinguish between kraurosis and leucoplakia vulvz, and 
the statement that the main symptom of kraurosis is itching 
is not quite correct. Professor Graves correctly points out 
that the subject of endometritis is in a state of considerable 
confusion, yet he does not do much to simplify matters, as 
he still describes gland hypertrophy resulting from circu- 
latory changes under the heading of endometritis. The 
section on cystitis and pyelitis is good. There is an interest- 
ing description of the radiation treatment of cancer and of 
Percy’s heat treatment. The excellent results obtained by 
Howard Kelly in the treatment of fibroid tumours by 
radium are also alluded to—a mode of treatment of much 
promise for the future. It is surprising to find in so excellent 
a book a recommendation of the use of intra-uterine 


In the section dealing with the. amenorrhea of youth, 
Professor Graves also quotes Rieck’s treatment of amenor- 
rhcea and oligomenorrhcea by the intra-uterine stem pessary 
only to condemn it. Would it not have been better to have 
omitted it altogether ? 

The various gynzcological operations are well and clearly 
described in Part III., and the value of the book is greatly 
enhanced by the very numerous and good illustrations, 
mainly drawn by the author himself. The drawings of the 
microscopic sections are also good, and the index is a 
complete one. : 


Raymond, or Life and Death. 


By Sir Ottver J. LopGk. London: Methuen and Co., 

Limited. 1916. Pp. 404. Price 10s. 6d. net. 

MoRE than three years ago, in his presidential address 
before the British Association, Sir Oliver Lodge stated his 
conviction that memory and affection are not limited to that 
association with matter by which alone they can manifest 
themselves here and now, and that—as a corollary of this 
persistence—personality itself persists beyond bodily death. 
He had been led to this conclusion, not by such things as 
intuition and revelation, but by the careful and systematic 
examination of occurrences still regarded as occult, and by 
the reduction of these to order through the methods of 
science. The book before us records a further examination 
of the evidence for the survival of personality in a particular 


his death during the attack on Hooge Hill in September, 
1915, it has a special and poignant interest. 

Sir Oliver Lodge deals with his subject in three parts. 
The first, described as the ‘‘ Normal Portion,” gives a short 
biographical sketch of Raymond Lodge as he was in life, 
with his letters from the front and others from brother 
officers about him. The second part is entitled ‘‘ Super- 
normal Portion,” and deals with the messages received from 
Raymond Lodge after his death—‘‘ communications,” as 
the author describes them, ‘‘from which sentiment is not 
excluded, though still they appear to be guided and managed 
with intelligent and on the whole evidential purpose.” In 
the third part, with the heading ‘‘ Life and Death,” the 
author defines the part which he takes in the great contro- 
versy and his view of ‘‘ the real existence of some kind of 
vital essence or vivifying principle as a controlling and 
guiding entity.” 

With the first and third parts criticism has little place. 
For the intimate glimpse into a strenuous young life 
lamentably cut short nothing but gratitude can be felt, and 
this part alone makes the book worth reading. The equally 
intimate glimpse into the author’s own philosophy—the 
result of a lifetime of steady patient work and thought—is 
a second gift of no mean value. The value of the ‘‘ com- 
munications” is much more difficult to appraise. The 
obvious criticism must indeed arise in every mind: how 
trivial and indeed almost contemptible are the communica- 
tions themselves. And the author has done well to devote a 
chapter to precisely this criticism, explaining that the demand 
for a proof of the identity of a departed friend is best 
achieved by the recalling of trifling reminiscences. A ffec- 
tion and lofty sentiment must be the common attributes of 
the spirit world, but particular little jokes and morsels of fun 
give away the identity of the ‘‘ communicator.” Let us 
grant this as reasonable, and let us accept the possibility 
of communications by this means through a sensitive control, 
we believe, for our part, that intercourse between spirit and 
spirit, when any occurs, occurs without the medium of a 
control. Sir Oliver Lodge appears to have reached by a 
system of wiring and motor-transformers what may con- 
ceivably be freely accessible in wireless telegraphy—if such 
a simile can be justified. 


LIBRARY TABLE. 
Jext-book of Nervous Diseases for the Use of Students and 
Practitioners of Medicine. By CHARLES L. DANA, A.M., 
MD., LUL.D., Professor of Nervous Diseases in Curnell 
University Medical College. Eighth edition. Bristol : John 
Wright and Sons. 1916. Pp 632. Price 21s. net,—Dr.C. L. 
Dana’s well-known text-book of nervous diseases has reached 
an eighth edition. The previous one was reviewed by us in 


pessaries in the treatment of anteflexion of the uterus. 


1910, but such are the advances in the study of diseases of 
the nervous system that text-books rather rapidly become 
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out of date. It was inevitable, for instance, that after 
a lapse of six years chapters on nervous syphilis and 
on the serology of nervous disease, on poliomyrlitis 
and epidemic cerebro-spinal meningitis, would require 
to be largely rewritten, and Dr. Dana has, as a matter 
of fact, completely remodelled these and other im- 
portant sections of his book. Among the latter may be 
specified the articles on the psychoneuroses ; neurasthenia 
has been pushed rather into the background, in the sense 
that it has undergone a dismemberment ; but the writer 
trusts that he has given’ a measure of justice to psycho- 
analysis, because of its place ‘tin the interpretation avd 
occasionally in the therapeutics of the minor psychoses.” 
In its present attractive form Dr. Dana’s text-book is 
assured of still wider recognition and appreciation. To 
those in search of a not too bu'ky but not too superficial 
treatise on neurology written mainly from the clinical view- 
point it can be confidently commended. 


A Glossary of Botanic Terms, with their Derivation and 
Accent. By BENJAMIN D. Jackson. Third edition. London : 
Duckworth and Co. 1916. Pp. 427. Price 7s. 6d. net.— 
This glossary was first issued some 16 years ago by the 
author, who is the general secretary of the Linnean Society 
of London, with the object of supplying the student with 
concise definitions of the bot«nical terms he is likely to 
meet, and of helping the expert to recall an obscure term or 
word employed ia a special sense, and the dual purpose has 
been well fulfilled. The total number of words in the 
glossary is now 21,000, and their definitions are precise and 
clear, while the selection of type facilitates easy reference. 
Obsolete terms are included in order that original papers or 
books of any period may be understood. The author acknow- 
ledges the assistance of a number of experts, including Sir 
Francis Darwin, in the preparation of the work for the press. 


Surgical Operations with Local Anesthesia. By ARTHUR 
E. Hertzuer. A.M., M.D., Surgeon to the Halstead Hos- 
pital. Second edition. New York: Surgery Publishing 
Company. 1916. Pp. 312. Price $3.—We spoke favour- 
ably of this little book when it first appeared, and the 
aiditions which have been made to it will be found useful. 
The scope of the wo k has now been enlarged to include 


many surgical procedures which may certainly be described 
as major operations, kut any surgeon who wishes to employ 
local anzesthesia should understand that practice is required 
to obtain the best results, and he will be wise at first to 


confine him<eif to the small operations. No doubt with 
practice som~ extensive operations can be performed satis- 
factorily under local anesthesia, bat it is doubtful if such an 
elaborate operation as the complete removal of the breast 
and of the contents of the axilla can be thoroughly carried out 
without a general anesthetic. The book will serve its purpose 
as a trustworthy guide to the use of loca! anesthetics. 


Fleas as a@ Menace to Man and Domestic Animals: their 
Life-history, Habits, and Vontrol By JAMES WATERSTON, 
B.D., Economic Pamphlet, No. 3. Illustrated. 
London : Trustees of the British Muaveam. 1916. Pp. 21. 
Price 1d.—The flea follows the house-fly and the louse in 
the pamphlets of the economic series issued by the Natural 
History Museum. Mr. Waterston, who is entomological 
assistant at the Imperial Bureau of Entomology, gives a 
short i»troduction stating the case against the flea as a 
carrier of disease. and then devotes ten paves to its structure 
and habits. The directions for the control of the pest are 
essentially practical and include the results of recent research. 


THE CONTROL OF VENEREAL DISEASES. 


Public Meeting in Belfast. 

A veERY largely attended meeting, convened by Sir 
Crawford McCullagh, Lord Mayor of the city of Belfast, 
was held in the Ci y Hall on Thursday. Jan. 18th. The 
Lord Mayor, who occupied the chair, said that the information 
placed before him by a large and influential deputation was 
a revelation and surprise in regard to the inroads venereal 
di-eases had m-de into the life of the entire commnnity. He 
advocated the formation of a strong council in Belfast to do 
all that could be accomplished to stop the terrible evil. 
Professor J. A. Lindsay, in proposing a motion to form a 
branch of the National Council for Combating Venereal 


Diseases, gave a full account of the work of the Roya’ 
Commission and of its recommendations, and urged a 
forward movement. The Bishop of Down, Connor, and 
Dromore (Rev. Dr. D'Arcy), in seconding the motion, said 
he did so with a profound sense of duty, and pointed ou: 
that the present movement had nothing to do with the Stat; 
regulation of vice, a line of action which he denounced as « 
mistake morally and an utter failure from the point of 
view of health, national and personal. The morion was 
supported by Sir John Byers, who dealt specially with the 
effects of venereal diséases on women and children, the 
economic loss to the nation caused thereby, and the relation. 
ship of the diseases to maternal and child welfare. H:. 
expressed himself as strongly in favour of notification. The 
Moderator of the General Assembly of the Pre-bvteriar, 
Charch (Rev. Dr. West) moved. and Captain W. J. Wilson. 
R A.M.C., specialist sanitary officer in the North of Irelan: 
Command, and lecturer in hygiene and preventive medicin: 
in Queen's University of Belfast, seconded a motion appoint- 
ing a general and executive committee. 
Council and Other Schemes. 

The City of London Corporation's scheme for the establish 
ment of a treatment centre in Golden-lane has now receive: 
the approval of the Local Government Board, assuming that 
the Corporation are satisfied that the establishment of the 
centre away from a hospital will not deter patients 
from attending throngh fear of being recognised.—The 
county councils of Exist Suffolk and Norfolk and the 
county borough of Great Yarmouth are arranging with the 
city of Norwich for a combined treatment centre at th: 
Norfolk and Norwich Hospital with six beds for patients of 
each sex and a laboratory with competent pathologist. Th« 
medical officer will visit outlying districts in a consultant 
capacity as occasion requires. The cost to the hospital for 
the first completed year of the scheme is estimated at 
£1600, of which the city of Norwich is to bear two-fifths. 
Dr. F. Shuffiecbotham reported last week to the Shaffordshire 
county council that their public health committee was 
shortly to draw up a scheme including treatment centres 
at the North Staffordshire Infirmary (Stafford) and the 
Wolverhampton General Hospital. 


Enlghtenment Campaign. 

A little book entitled -‘ Prostitution: The Moral Bearings 
of the Problem,” just published by P. S. King and Son 
(239 pages, price ls. net) for the Catholic Social Guild. 
contains an excellent chapter on Venereal Diseases by a 
former resident medical officer of the London Lock Hospita! 
who signs himself ‘J. F.” The whole subject-matter, while 
treated from the Roman Catholic standpoint, is, from a 
medical point of view, stated fairly and frankly. The 
Archbishop of Liverpool supplies a foreword containing wise 
thoughts on the value of modesty and the barrier set up 
against evil deeds by the exercise of control. The book 
cannot fail to have a useful influence in the sphere for which 
it is intended. 


LETTERKENNY MEDICAL OFFICERSHIP.—At the 
Letterkenny board of guardians, on Jan. 19th, the party 
which had been in a minority in the previous week was now 
in the majority, and granted the money for medicines an: 
appliances refused the previous week. 


EDINBURGH RoyAL INFIRMARY.—At their recent 
meeting the general court of contributors to the Roya! 
Infirmary remitted to a committee to consider the report 
of the managers and the accounts, and the report of th: 
committe has now been prepared. It states that during 
the past year the managers had taken part with other 
institutions in the fouuding of a College of Nursing, th: 
principal objects of which are to promote the better 
education and training of nurses, to form a register o! 
fully qualified nurses, and to obtain a measure of Stat: 
recognition for the profession. It is hoped to raise th: 
statas of trained nurses by the institution of this College 
and at the same time to secure adequate recognition of th¢ 
important work they are performing for the welfare of th« 
nation. A Scottish board has been created to supervise and 
control the work so far as Scotland is concerned, and thc 
Royal Infirmary has direct representation on the board. 
The report of the committee of contributors referred to th« 
proposal to give the miners a more distinct voice in th 
conduct of the institution. The miners had already increase’ 
their subscriptions and the managers found themselves iv 


| favour of the proposal to give them representation on tli 


managing board. 
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THE LANCET. 


LONDON: SATURDAY, JANUARY 27, 1917. 


The Problems of Tetanus. 


THE present war has set us many problems in 
the treatment of disease, and though much progress 
has been made in all sorts of directions, every step 
forward invariably reveals new paths inviting 
exploration. One of the most important diseases 
occurring in the armies on either side is traumatic 
tetanus. Here, indeed, much has been accomplished. 
It is incontestably proved that a prophylactic dose 
of tetanus antitoxin has a really wonderful effect in 
reducing the incidence of the disease ; but from the 
very fact that through the use of the antitoxin an 
attack of tetanus is prevented arises a great diffi- 
culty in deciding in what proportion of cases 
the disease has been prevented by the antitoxin 
and in what proportion of cases the disease 
would not have occurred, even though no anti- 
toxin had been given. Still the great fall in the 
number of cases in which tetanus occurs, even 
though other conditions have remained unchanged, 
tells us, without the possibility of error, that tetanus 
antitoxin has a very real action in the prevention 
of the disease. Almost as striking in its testimony 
to the value of tetanus antitoxin is the appearance 
of local tetanus and other modifications due to the 
effect of a prophylactic dose, insufficient wholly to 
prevent the disease but sufficient to modify it in 
one way or another. On this interesting aspect of 
the subject we print to-day a paper by Captain H. 
BuRROWS, and we trust that similar observations 
are being made by the medical officers to whom the 
opportunity is given. 

The main problems which have to be solved 
in regard to tetanus have been worked upon 
recently by Colonel Sir Win~LIAM LEISHMAN and 
Major A. B. SMALLMAN, and the results that they 
have obtained are recorded in a paper appear- 
ing in the present number of THE LANCET. One 
question still open concerns even the prophy- 
lactic dose itself. It may be taken as conclusively 
proved that the prophylactic dose of tetanus anti- 
toxin has a real and, indeed, great effect in 
preventing the occurrence of the disease, and it is 
equally clear that the earlier the prophylactic dose 
is administered the greater its preventive effect. 
But there was little exact knowledge as to the effects 
of delay, so an attempt was made by the authors 
to see if any precise information could be obtained 
hereupon, and details were sought as to the precise 
number of hours which had elapsed in a certain 
number of cases between the infliction of the 
wound and the injection of the tetanus anti- 
toxin as a prophylactic. We are dealing only 
with cases in which the disease occurred in spite 
of the prophylactic injection, and the statistics 


obtained by the authors show that the death- 
rate from the disease was very definitely less 
when the dose was given within 24 hours of the 
infliction of the wound, as compared with the 
death-rate in those cases in which the injection was 
given later. Also the statistics indicate clearly that 
the earlier the dose is given the longer the incuba- 
tion of the disease. As to the therapeutic use of 
the antitoxin the difficulties of forming an exact 
opinion are admittedly great, but a careful exami- 
nation of the facts seems to show that there is 
definite evidence that the mortality after doses of 
20,000 units is less than when a smaller dose has 
been given. The route by which the antitoxin 
should be administered does not admit of exact 
dictation, mainly because the number of cases is 
but small, yet it may be said that the figures 
supplied by Sir Wi~LiAM LEISHMAN and Major 
SMALLMAN go to prove that the intramuscular 
and subcutaneous routes offer the best chance of a 
favourable result. 

Another problem with which the authors have 
dealt is the association between the occurrence 
and fatality of traumatic tetanus and the region of 
the body which has been wounded. Roughly speak- 
ing, the figures in the paper would suggest that 
tetanus after a wound of the body is little more 
likely to prove fatal than when the wound is 
situated on a limb. There also appears to be 
proof that any operation after tetanus has declared 
itself has a tendency to increase the mortality; 
but, be this as it may, it seems to be clear that it 
is wise to give a dose of antitoxin before operating, 
should an operation be needed. The number of 
cases investigated in the paper ‘is only 160, but 
the purpose of the authors is served by their 
consideration, while the smallness of the number 
must be regarded as the result of the advance of 
our knowledge in the prevention of the disease, 
though it renders some arguments less forcible 
than they would have been had they been based 
on more material. In our opinion, the most 
important conclusions to be drawn from the 
work that Sir Wi~LIAM LEISHMAN and Major 
SMALLMAN have done, are these: That in the 
treatment of tetanus, when once it has declared 
itself, the intramuscular and subcutaneous routes 
should be selected in preference to any other; 
that the intrathecal route is by no means free 
from danger, and of doubtful efficacy; and that 
the intravenous route is no more efficacious, and is 
certainly more dangerous, than either the intra- 
muscular or the subcutaneous methods. They 
are also of opinion that the dose of anti- 
toxin should be large; if the intramuscular 
and subcutaneous routes be chosen the dose 
should be not less than 10,000 units per day for 
the first few days. It appears advisable that the 
administration of the antitoxin should not be 
abandoned too early, for recurrences may occur. 
It is obvious that it has been sometimes difficult 
for the authors to draw clear conclusions from the 
material obtainable. The problems are extremely 


complex ; so many factors enter into every one of 
them that the results run no small risk of being 


vitiated by disturbing elements. 
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no doubt that a valuable service to the study 
of tetanus has been rendered by Sir WILLIAM 
LEISHMAN and Major SMALLMAN in the investi- 
gation which we publish to-day. 


— 


The Practice of Massage. 


Tue function of an unused muscle is soon 
diminished or lost, and when the normal stimulus 
to contraction fails in part or wholly to reach it 
through its motor nerve the application of various 
forms of mechanical and electrical stimulation may 
have a useful place. The familiar physiological 
fact which lies at the root of all such treatment 
is that of the three essential parts of the motor 
apparatus it is the nerve cell which most readily 
becomes fatigued, next the muscle fibre, and only at 
long last the conducting nerve fibre. Where the 
activity of the nerve cells has been reduced by 
disease, disuse, or shock, much can be done by 
massage and appropriate electrical methods to keep 
the other elements of the motor apparatus in good 
condition until normal nervous energy is again 
forthcoming. The normal route is the best one; 
no other muscle stimulus can entirely take its 
place, and massage must always be looked upon as 
a second best. The war, indeed, with its myriads of 
stiffened and disused muscles has not only brought 
massage very much to the fore, but has given an 
indication of the limitations of massage and of the 
superiority in many cases of active and semi-active 
movements of the crippled limbs. All has not 
been done when the patient has been handed over 


for so long every day to a professional rubber. 
The indications for massage must be a matter 


of exact study, and skilled massage may be 
largely wasted when the surgeon has not been able 
to prescribe it correctly. There is room—urgent 
need, indeed—for the accurate scientific study 
of the indications for massage in order that 
the supply shall be allotted to the cases which 
most require it and will gain most benefit 
therefrom. 

The supply of trained masseurs—a term which 
may conveniently include both genders—has been 
vastly increased during the war, and the demand is 
still unsatisfied, although, as we have hinted above, 
no great certainty exists that they are all being 
employed on essentially useful work, and that the 
supply is really insufficient to meet the exact 
indications for their services. The examination of 
the trained has in the past been in the hands of 
the Society of Trained Masseuses, founded in 1894 
and incorporated six years later, with its head- 
quarters at 157, Great Portland-street, London, W. 
The present position and attitude of this society, 
which has recently granted certificates to men as 
‘ well as to women, may be seen from a letter 
circulated last autumn to all hospitals and 
schools where students are prepared for the 
sotiety’s examinations, the substance of which is 
as follows :— 

The Incorporated Society has endeavoured to fulfil 
all the requirements of the medical profession, and from 


its foundation in 1894 has had the support of medical 
men and women and their active assistance in exami- 


nation. The recently appointed Advisory Board of th: 
Society is representative of professional interests. T)). 
examination in medical electricity inaugurated by th» 
society since the outbreak of war is entirely conducted }), 
members of the medical profession, who also take part iy, 
the other examinations, including those for massage, Swedis!, 
remedial exercises, and teachers’ certificate. The writte, 
part of all examinations is held at local centres,and for years 
past a practical examination has been held in Dublin ani 
more recently, in response to a demand, in Liverpoo! 
and Manchester. Certificate-holders now number 3990 (men 
and women). 

Whilst the pioneer work of the _ schools of 
massage included in the London Society has been 
fully recognised, the feeling has grown that on 
the one hand students as well as teachers of 
massage were at some disadvantage in the 
provinces as compared with the trainees in the 
metropolis, and on the other hand that the 
public and the medical profession, as well as the 
practice of massage itself, would gain by the 
establishment of a widely representative society 
directly under medical control, with a board of 
management elected annually to represent the 
medical profession and the various charitable 
institutions. The proposal materialised during the 
second year of the war in the formation of an 
Institute of Massage and Remedial Gymnastics. 
A meeting was held under the presidency of Sir 
WILLIAM CoBBETT, chairman of the board of manage- 
ment of the Manchester Royal Infirmary, a scheme 
was drawn up embodying the views set forth above, 
and an organising committee was appointed, with 
the result that the Institute was formed and its 
articles of association licensed under the Board 
of Trade. The first general meeting was held at the 
: Manchester University on Nov. 10th last, when Sir 
WILLIAM MILLIGAN outlined the scheme, which 
includes a provision that one-half of the ordinary 
members of the council (of whom there may be 20) 
shall be nominated by not more than ten charit- 
able medical institutions of a public character. 
Honorary Fellows will be elected by the council 
from members of the medical profession, and a 
board of examiners will be appointed, to consist 
of members of the medical profession and persons 
possessing the necessary technical knowledge. ‘he 
Institute of Massage is thus a purely examining 
and certifying body. No fees can be accepted by 
acting members of the council, and its constitu- 
tion forbids those concerned in massage for a 
living from exercising active control in its affairs. 
We understand that amongst the Fellows of the 
Institute are the names of many prominent medical 
men in London, Manchester, Edinburgh, Bristol, 
and other large centres. The Institute of Massage 
and Remedial Gymnastics is therefore founded 
upon lines with which the medical profession can 
cordially agree, and the energy of its founders 
should carry it far. It is less evident that 
it can afford to dispense with the accumulated 
experience and the training facilities of tlic 
Incorporated Society of Trained Masseuses. !t 
would probably be to the advantage of tle 
practice of massage if the useful work which is 
being done by each separately could be done ‘0 
common. We trust that conference between the to 


bodies will result in a working agreement. 
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Annotations. 


‘*Ne quid nimis.” 


TOXIC JAUNDICE. 


AN important discussion on toxic jaundice took 
place on Tuesday at the Royal Society of Medicine 
in the combined Sections of Medicine, Pathology 
and Epidemiology. Surgeon-General Rolleston 
occupied the chair and the discussion was opened 
by Dr. T. M. Legge, medical inspector of factories, 
who communicated an analysis of the reports of 
105 certifying surgeons on jaundice due to absorp- 
tion into the body of tri-nitro-toluene. The discus- 
sion which followed was an exhaustive one. 
bearing on pathology, treatment, and prophylaxis. 
We are unable to do more this week than publish 
Dr. Matthew J. Stewart’s careful study of the 
changes in the blood and liver cells; the former 
during life, the latter from 12 cases of accidental 
death in munition workers. The blood changes 
point to a progressive failure of the leucoblastic 
function of the bone marrow as a frequent, but 
not quite constant, manifestation of tri-nitro- 
toluene poisoning. The degenerative changes in 
the liver, once set going, were found to be progres- 
sive,even after removal of the patient from contact 
with the poison. Dr. Stewart’s work illuminates 
one side of a new and very important question to 
which we shall have occasion to return. 


THE EXPLOSION IN EAST LONDON. 


THE enormous potentialities of the modern 


explosive were illustrated painfully 
recent disaster in East London, but we may 
well express wonder and admiration that 
such serious occurrences have been so compara- 
tively rare since the gigantic work of making 
munitions all over the country was begun. The 
substantial immunity from disaster hitherto 
enjoyed has been due, of course, to the extreme 
precautions that have been insisted upon by the 
munition authorities and their loyal observance 
by the workers. It is valueless to speculate as to 
what happened in the present instance without 
stating the grounds for the different theories, 
and this would be a wrong course. We know that 
an ordinary fire*had started in the factory which 
proved to be too rapid in its march upon the 
dynamic powder, although brave and splendid 
efforts were made to quench this fire, during 
which the operatives were warned to leave the 
building. This, no doubt, saved a number of 
lives, for although the loss of life outside the 
factory was considerable—and the list will yet be 
added to from a crowd of seriously hurt—the totals 
of killed and injured are far lower than the circum- 
stances could have warranted. The chief chemist, 
Mr. Andrea John Angel, M.A., B.Sc., who perished 
in his endeavour to cut off the fire from the 
explosive material, sacrificed his life to save others, 
and his last deed was truly a noble one. He knew 
more than anybody what the fearful possibilities 
were, and he worked in the last moments of his 
life in the hope of fending them off. The 
explosion, though limited in its dire results by 
much prompt and brave action, has caused wide- 
spread havoc and misery, and the whole nation is 
expressing its deep and practical sympathy with the 


in the 


bereaved and the suffering. A tribute is due to the 
promptitude with which medical aid was forth- 
coming; no effort was spared in the ghastly work 
of rescue, in removing the injured to hospital 
for treatment, and in placing those so suddenly and 
cruelly deprived of their homes under shelter 
where food and what other comforts could be 
offered them were provided. 


FLAVINE. 


THE search for an efficient germicide within the 
body has gone on for half a century with un- 
diminished enthusiasm, although the number has 
latterly increased of cautious people who contend 
that the search must be a hopeless one, because any 
agent that destroyed the living bacterial protoplasm 
would also be potent to harm the living tissue cells. 
The history of the treatment of phthisis has 
been one long attempt to find some substance more 
harmful to the tubercle bacillus than to the lung 
tissue ; and the complete failure to find such a sub- 
stance in the prolonged opportunities of a chronic 
disease has made success seem less likely in the 
case of short-term infections. Ehrlich’s discovery 
of organic arsenical compounds such as “606” and 
“914,” which fulfilled the conditions as regards 
spirochetes, raised drooping hopes, and Sir 
Alioroth Wright’s application of Morgenroth’s 
optochin to the chemo-therapy of pneumonia was 
an apparently successful piece of germicidal 
work on bacteria in the living body. Optochin 
proved not merely germicidal in extreme dilu- 
tions quite innocuous to the tissue cells, but 
was equally effective in the presence of the 
albuminous fluids of the blood. Since then claims 
have steadily grown for the germicidal properties 
of various anilin derivatives, methylene-blue, 
scarlet red, and brilliant green. Emery called 
attention in THE LANCET of April 15th, 1916, p. 817, 
to the high germicidal value of malachite green, 
finding it, in a piece of work carried out for the 
Medical Research Committee on a standard method 
of testing antiseptics for wounds, the most powerful 
antiseptic he investigated. Working with the 
Streptococcus fecalis, a crescendo series of values 
was given by biniodide, phenol, perchloride, lysol, 
malachite green. A further improvement on the 
last named has now been made by Captain C. H. 
Browning, R.A.M.C., and his collaborators in the re- 
discovery of flavine, an acridine derivative of com- 
plicated formula originally prepared by Benda at the 
request of Ehrlich, and found to have a-marked 
therapeutic effect in trypanosome infections. The 
work was carried out with the aid of grants from 
the Royal Society’s Scientific Grants Committee 
and the Medical Research Committee in the Bland- 
Sutton Institute of Pathology at the Middlesex 
Hospital, and published in the British Medical 
Journal of last week, when the chain of evidence 
for its claim was established by experimental and 
clinical data. The potency of flavine is not merely 
unimpaired by the blood proteins: it is enhanced 
by them, and its lethal concentration for Staphylo- 
coccus aureus in serum is one-tenth that required 
in peptone water. The factor on which the authors 
lay most stress is what they call the therapeutic 
coefficient, being the quotient of the concentration 
of the antiseptic which reduces phagocytosis to 
one-half and the concentration just sufficient to 
kill staphylococcus in serum. This coefficient for 
flavine reaches the astonishing value of 400, as 
compared with 6 for malachite green and } for 
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eusol. Flavine is practically a selective bactericide. 
Fourteen months’ testing in the casualty depart- 
ment of the Middlesex Hospital has substantiated 
the results obtained in vitro, and a paper by Mr. 
D. Ligat, acting assistant surgeon to the hospital, 
relates his favourable experience with the treat- 
ment of some 75 war wounds with brilliant green 
and flavine, of which the latter gave the better 
results. The preparation of flavine has been worked 
out under the supervision of Dr. Barger in the 
laboratory of the Department of Biochemistry 
(Medical Research Committee). A supply of it will 
later be available on application to Captain C. H. 
Browning at the Bland-Sutton Institute, and the 
result of independent investigations will be awaited 
with interest. 


DIABETES INSIPIDUS AND LESIONS OF THE 
POSTERIOR LOBE OF THE PITUITARY BODY. 


VARIOUS changes have been described from time 
to time as having been noted in the pituitary body 
and the neighbouring parts of the base of the brain 
in cases of diabetes insipidus. It is not ‘yet, how- 
ever, quite certain what are the structures involve- 
ment of which is essential for the production of 
that condition. Camus and Roussy have proved 
experimentally that polyuria may result, although 
the pituitary gland proper is not implicated. It 
would appear that the infundibulum is of some 
importance in this connexion, as in one observa- 
tion removal of the pituitary gland with preser- 
vation of the infundibulum was not followed by 
polyuria. Ependymitis and other lesions of the 
floor of the fourth ventricle, including Claude 
Bernard's famous experimental puncture, have 
resulted in the appearance of either simple 
polyuria or diabetes insipidus. Further, a number 
of cases have been reported of diabetes insipidus 
occurring in association with basal lesions of a 
meningitic nature, either syphilitic or tuberculous 
or otherwise. In the December number of the 
American Journal of the Medical Sciences Dr. F. 
Parkes Weber and Dr. Hans Schmidt, of the German 
Hospital in London, have recorded a case of this 
description, where a tuberculous patient suddenly 
developed diabetes insipidus about two years before 
his death, which was due to pulmonary and 
laryngeal tuberculosis. The urine was of about 
the same specific gravity as ordinary tap-water, pale, 
clear, and free from sugar or albumin, and averaged 
about 10 litres in the 24 hours. The Wassermann test 
in the blood serum was negative. There were no 
fundus changes, no hemianopia, and no radio- 
graphic evidence of alteration of the sella turcica. 
Macroscopically the hypophysis did not appear 
enlarged, but it was obviously abnormal in its 
posterior lobe, a change which was readily con- 
firmed microscopically. In proportion to the 
anterior lobe the posterior was much enlarged, 
the latter completely enclosing the former and 
being of a yellowish-brown colour. In the posterior 
lobe were found large clusters of what looked like 
compound granular cells; they were large cells 
with small nuclei staining deeply with hema- 
toxylin. Their cytoplasm had a granular appear- 
ance, containing in reality innumerable minute 
droplets of a lipoid substance ; hence, no doubt, 
the peculiar colour of the lobe, resembling the 
colour of the suprarenal cortex. The authors have 
not been able to find any record of a similar change 
in other reported cases, nor do they theorise on the 
possible connexion between the clinical and the 
pathological conditions. The case, nevertheless, 


is of some documentary value, especially as the 
nervous system, apart from the pituitary gland, 
was found on examination to be normal, while the 
other ductless glands were also normal, both 
macroscopically and microscopically. 


CHILD WELFARE WORK. 


AT the Royal Institute of Public Health last week 
Dr. Janet Lane-Claypon read a paper on the prin- 
ciples of organisation and administration in relation 
to child welfare work, which laid full stress on 
matters the importance of which the public is begin- 
ning to appreciate. The period between infancy 
and the commencement of school life constituted, 
she said, an important gap in hygienic control. 
Children of from 3 to 5 years developed ailments 
which were generally first discovered and dealt 
with when they went to school. By this time the 
simple measures sufficient to relieve might no 
longer be of avail. Dr. Lane-Claypon looks forward 
to the State aid and organisation of many branches 
of social work now carried on by voluntary agencies. 
Lecturing at the house of the Royal Society of 
Medicine, 1, Wimpole-street, on Monday last, by 
arrangement with the National Association for 
the Prevention of Infant Mortality, Dr. E. 
Pritchard welcomed the legislation in regard 
to the proper care of the new-born child 
foreshadowed by Lord Rhondda as President 
of the Local Government Board. A medium of 
useful publicity in the whole field of medical and 
social work for mothers and babies is afforded by 
a new monthly journal entitled Maternity and 
Child Welfare (John Bale, Sons, and Danielsson. 
Price 6s. per annum, post free), of which the first 
number has just reached us. This number contains 
two valuable articles by the medical officers of 
health of Birmingham and St. Pancras respectively, 
Dr. J. Robertson on Welfare Work and Dr. T. S. 
Higgins on the Prevention of Measles Mortality. 
An editorial note briefly sketches the history of 
welfare work, commencing with the “Consultations 
de Nourrissons’’ at the Nancy Maternity Hospital 
and Professor Budin’s work at Paris hospitals; in 
this. country, with the infant milk depédt at 
St. Helens established by Dr. J. J. Buchan, medical 
officer of health, in 1899, and the foundation of 
the first school for mothers in the borough of 
St. Pancras eight years later. The appearance of 
this new journal is fully justified, even at the 
present time, and we forecast a ‘sphere of great 
practical usefulness for it. 


EPIDURAL INTRASPINAL ABSCESS OF 
METASTATIC ORIGIN. 


In the Boston Medical and Surgical Journal of 
Dec. 14th last Dr. W. J. Mixter has reported a case 
of paraplegia due to a very rare cause—epidural 
abscess—which is overlooked in the text-books. 
Its recognition is important, as early operation 
offers a favourable prognosis. A youth, aged 17 
yéars, was seen in consultation. Sixteen days pre- 
viously he began to suffer from pain, increased on 
respiration, in the left shoulder and about the left 
side of the chest at the level of the fifth rib. He 
also complained of sore-throat. He remained at 
home from school for a few days and improved 
enough to return, but was still uncomfortable and 
evidently not in good health. Five days kefore he 
was seen acute retention of urine occurred. He 
was catheterised and examination of the urine 
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was negative. The next day he devel6ped stiffness 
and weakness of the legs, headache, and stiff neck. 
The retention persisted and was rapidly followed 
by spastic paraplegia with temperature of 101’ F., 
and he was taken to the hospital. Lumbar 
puncture yielded clear fluid, not under excessive 
pressure, the temperature rose steadily and para- 
lysis became complete in the legs. On examina- 
tion the temperature was 105°, pulse 118, respira- 
tion 24, blood pressure 120, and the leucocytes 
numbered 30,000. There was marked furunculosis 
of face. The throat was somewhat reddened. He 
was slightly confused mentally. The pupils were 
normal, There was no choked disc. The head was 
held turned somewhat to the left and the neck 
was stiff. There was definite ataxia of hands, 
but no motor or sensory paralysis of arms 
or hands. The arm reflexes were not increased. 
A definite zone of hypersesthesia was present 
from 7-9 D, and there was complete anesthesia 
below that level. The legs were paralysed and 
there was priapism. Skin reflexes: abdominal not 
obtained, cremasteric equal and normal on two 
sides, normal plantar on left, Babinski on right. 
Tendon reflexes: knee and Achilles jerks not 
obtained. Kernig’s sign absent. Lumbar puncture 
yielded clear fluid with very faint yellow tint, not 
under pressure, which showed a definite coagulum 
on standing. Laminectomy was performed from 
the third to the sixth dorsal vertebre inclusive. 
Beneath the epidural fat and outside the dura was 
found a cylindrical abscess cavity running from the 
third cervical to’ the first lumbar vertebra and 
containing creamy, greenish-yellow pus under con- 
siderable tension. No evident focus of infection 
could be made out. The abscess cavity was 
drained with rubber and the wound closed rapidly. 
The patient died a few hours later. No necropsy 
was allowed. The pus showed a pure culture of 
staphylococcus aureus. Evidently there was trans- 
verse myelitis due to an acute process; an abscess 
was thought the most probable. Dr. Mixter thought 
the abscess to be metastatic from the furunculosis 
or from tonsillar infection. The possibility of 
extension from osteomyelitis of a vertebra must 
be considered, but the condition found on opera- 
tion seemed to negative this. While extradural 
abscess formation of this type is rare, its import- 
ance is considerable in that operation undertaken 
early should relieve the paralysis and bring about 
a cure. The prognosis should be considerably 
better than when the abscess is secondary to infection 
of the spine. 


THE LANCET, VOL. II., 1916: 
THE INDEX. 


OwINnG to the continued shortage in the paper- 
supply the Index and Title-page to the volume of 
THE LANCET which was completed with the issue of 
Dec. 30th, 1916, have been printed separately, and 
copies have been supplied gratis to those subscribers 
who have, up to Jan. 25th, intimated to us their wish 
to receive them. Other subscribers will be similarly 
supplied, so long as the stock remains unexhausted, 
on application to the Manager, THE LANCET Office, 
423, Strand, London, W.C. Such applications should 
be sent in at once. 


Our contemporary the Scotsman celebrates the 
100th anniversary of its birthday as we go topress. We con- 
gratulate the journal on its well-earned success, especially as 
it provides its readers with a steady supply of well-considered 
medical information of exactly the kind that benefits the public. 


PARIS. 


(FROM OUR OWN CORRESPONDENT.) 


Recrudescence of Rabies. 

For some time past there has been throughout the whole 
of France an increase in the number of cases of rabies. 
Rabies has for a long time been epizodtic in this country, 
but it is certain that the situation will be kept well in hand 
if the regulations are seriously applied. In the Department 
of Seine cases of hydrophobia in man have been entirely 
suppressed for some years, thanks to the systematic capture 
of stray dogs. At the outset of the war the abandonment of 
a large number of dogs in consequence of the general 
mobilisation and of the exodus from Paris gave rise to some 
anxiety. In September, 1914, the Prefect of Police instructed 
local mayors and commissioners of police to take all necessary 
precautions. The number of captures of ownerless dogs rose 
to 4860 and observation showed that they had been for the 
most part abandoned by their owners, who removed the 
collars in order to avoid responsibility. The precautionary 
measures bore fruit, for in Paris from July, 1915, to March, 
1916, there was no case of rabies and treatment at the 
Pasteur Institute was numerically much reduced, but from 
May, 1916, on the cases began to increase. Happily for 
Paris the city and even the department have not been 
affected by this recrudescence, but it must not be forgotten 
that more than a careful search for stray dogs is required. The 
sympathetic public must be put on guard against the danger 
of giving shelter to stray dogs found wandering in public 
places, for it cannot be known whether they have not been 
contaminated by the accidental introduction into Paris of 
dogs bitten and infected outside. 


Professional Re-education of Soldiers. 


A conference on the professional re-education of war 
cripples, arranged by the Belgian Government, with the 
codperation of the French Government authorities, will be 
opened on March 6th at the Ministery of Labour and Social 
Welfare in Paris. The conference will have before it very 
important questions to examine, such as the re-establishment 
of the functions of limbs injured by gunshot wounds, the 
replacement of the war cripple in his proper surroundings, 
his re-adaptation to a new profession, the attempt to raise 
him to a superior level and to place him under the most 
advantageous conditions for himself and society at large; 
in brief, to assure to the war cripple a permanent living. 
The whole constitutes a task of which the magnitude and 
necessity are obvious, as well as the great difficulties attached 
to its execution. To surmount these difficulties the common 
experience acquired during the first two years of war in the 
allied countries is to be placed under contribution. 


Poisoning by Motor-gas in Ambulances. 


M. Tanon, at a medical reunion of the 5th Army, drew 
attention to the inconveniences attendant on the heating of 
ambulances by the exhaust-pipe of the motor. When the 
latter functions badly and the joints of the tube are not 
close a discharge of gas may occur in the interior of the 
carriage, and result in consequences which in certain cases 
have been fatal. Similar facts were observed before the war 
with certain touring cars. The mechanism of the poisoning 
is not quite simple, for the quantity of carbon monoxide 
mixed with the gas is minimal, although the lesions 
observed at autopsy point distinctly to carbon monoxide 
poisoning. The red blood cells were not destroyed nor 
was the hemoglobin reduced in the researches made by 
the pharmacist, Major Ebren. Blood impregnated with 
hydrocarbons was found to be still capable of absorbing 
oxygen. The toxic action is more complex, and exerted 
apparently both on the respiratory apparatus and on the 
medulla. The early symptoms seemed to be due to a toxic 
action on the medulla. In view of these observations 
officers in charge of ambulances should observe great care in 
supervising carriages warmed in this way, and should direct 
the chauffeurs to assure themselves of the condition of the 
patients every time the motor functions badly. 


Inorease of Consultation Fees. 
The Association of Medical Men in the Department of the 


Seine decided, at its last meeting, presided over by Dr. 
Leredde, to increase the standard of medical fees by 25 per 
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cent. for all persons whose financial position has not been 
changed for the worse by the war. The increased charge is 
naturally aimed at the numerous patients whose position has 
been actually improved by war c nditions. A merchant in 
any kind of wares may, by common consent, raise his prices 
in proportion to new charges which fall upon him, and 
the medical man unquestionably possesses the same right 
when he is mulcted by increased taxation. ‘The doctors only 
desire to make their fees proportional to the situation of the 
people who claim their services. In ordinary. times, be it 
remembered, they have always lost some 15 per cent. of fees 
in bad debts, which were for the most part unredeemable. 


Reinforced (Quinine Treatment of Malaria. 


M. Carnot has dealt with this subject at a recent meeting 
of the Medical S ciety of the Hospitals, claiming that 
treatment is insufficient in many cases of recent malaria 
when quinine is administered by the mouth even in a dose 
of 1-5gm. He insists on the great advantage of the intra- 
venous route of administration, one or two ampoules, each 
containing 0-4 gm. of quinine and 0:2 gm. of urethane in 
lc.c. of water diluted to 20cc. with normal saline being 
injected. This combined method reinforces the action of 
quinine in pernicious forms of the disease, especially when 
these are afebrile. 

Jan. 22nd 


THE SERVICES. 


ROYAL NAVAL MEDICAL SERVICE. 


fo'be temporary Surgeons: L. Baxter, N. S. Hewitt. W. O. Lodge. 
W. J. C. Watt, R. W. Pritchard, and J. P. Ross. 


ROYAL ARMY MEDICAL CORPS. 


To be temporary Lieutenant-Colone's: Sir Arthur Chance, A. B. 
Mitchell, ant A. Rigby (Captain, R.A.W.C.. T.F.). 

Temp. Capt. C. D. Pye-Smith to be temporary Lieutenant-Colonel 
whilst in command of a Field Ambulance, 

Tbe undermentioned relinquish the acting rank of Uieutenant- 
Colonel on reposting : Major H. W. Long, Temp Capt. J. La F. Lauder, 
D.S.O., and Temp. Major CE, Ligertwood, 

Majors to be acting Lieutenant-Colonels whilst in command of a 
General Hospital: M. C. Wetherell and Arthur W. Gater. 

To be Acting Lieutenant-Colonels whilst in command of a Casualty 
Clearing Station: Brevet Lieut.-Col. FitzG. G. FitzGerald and Major 
J. H. R. Winder. 

Capt. A. M_ Pollard to be acting Lieutenant-Colonel whilst in 
command of a Field Ambulance. 

Cap. E. MW. Middleton tu be acting Major whilst in command of a 
Field Ambulance. 

Lieutenants to be temporary Captains: C. EB. A. Huddart, T H. 
Oliver, J. Ross, J. Kk. Cheesman, D. K. MacDougall, H. F. Brice-Smith, 
G_S. Terry, J. P. O'Connor. . 

To be Lieutenants: Captain J. A. W. Ebden (R.A.M C.. Spec. Res.) 
with temporary rank of Captain, T C. Bowie, G. C. Robirson, 
D. H. Coats, C. B. C. Anderson (R.A.M.C., Spee. Kes.), P. E. D. Pank, 
G. Moulson, and R. H. C. Pryn (from R.A.M.C., Spec. Res.). 

O. P. N. Peswn to be temporary Captain whilst employed at the 
Lord Derby War Hospital. 

Temporary Captains relinqnishing their commissions: O. P. N. 
Pearn, J. Hansen, A. H. R. Duncan, F. J. Dixon, F. McKee, R. G. 
Brown, D. Forbes, J. E. M. Brown, A. W. Anderson, H. tt. Prentiss, 
N. I. Sinclair, J. A. K. Brayton, 8. G. Billington, @ W. Char-ley, 
C. A. Smith, P. J. S. O'Grady, F. G. O' vVonohoe N. R. Rawson, 
A. V. J. Harrison, F. 8. owland/D. H. Griffiths,G E. Genge-Andrews, 
BK. E. H b-on, J, S. Hall, F. A. Murray, H. L. Apthorp, W. R. S. 
Watkins, T. J. Burton, P. Butler, J. E. Cook, J. Allan, t. B. Taytor, 
M. Haynes, J. 5. Martin, J. Allison, H. 8. Berry, H. Catling, G. Coats. 
R. S. Miller, F. Ayre (on account of ill-health). 

Surgeon-Capt. A. J. Clarke (Overseas Contingent, B.W.I. Regiment) 
relinquishes his commission. 

Temp. Hon. Ca.t. A. E. Ward, having resigned his appointment at 
the Springburn and Woodsiae Central Red Cross Hospitai, relinquishes 
his comupis-ion. 

Temporary Lieutenants relinquishing the'r Commissions: G. W. 
Racey, 8. E. T. Snann, J. A. Davidson, A. Chance, H. S. Sims, R. M. 
Moore, R. Paterson, K. Denison (on account of ill-nealth). 


SPECIAL RESERVE OF OFFICERS. 


‘Vo be Lieutenants: G. G. Jack, D. Mitchell, H C. Roberts, C. Tighe 
%. Mountain (from University of Londen Contingent, O.T.C.), J. A 
Charies, J. B. Lei,h (from Manchester University Contingent, O.T.C.), 
W. B. Lawson. 

Captains to be acting Lieutenant-Colonels whil-t in command of a 
Se (Acting Major) R. Magill, W. H. L. McCarthy, W. R. 

ardner. 


TERRITORIAL FORCE. 
; Capt. W. A. Slater. from Ist Northern General Hospital, to be 
‘aptain, 

Capr, K. B. Clarke relinquishes his commission on account of ill- 
health, and is granted the honorary rank of Captain. 


Capt. C. A. Sp .@mer is seconded for duty with a hospital abroad, an) 
Capt. J. N. Rebins is seconted while holding the appointment o: 
Deputy Assistant Director of Medical Services. 

John Steedman to b» Lieutenant. 

Lieuts. K. F. &. Davison, G. L. Findlay, and G. D. Newton to |)» 
Captatus 

Major J. S. Mather relinquishes his commission on account ¢ 
ill-heal h and is granted the non rary rauk of Major. ' 

Attached to Units other than Medical Units.—Major R. J. R. ¢ 
Simons relinquishes hts commission on account of ill-health, and j- 
granted permission to retain hs ra .k and wear the prescribed uniform 

TERRITORIAL FORCE RESERVE. 

Surgeon-Major ©. O. Parsons, from Glamorgan R.G.A., to |. 

Surgeou-Major. 


DEATH3 IN THE SERVICES. 


Lieutenant-Colonel C. M. Thompson, I.M.S., on Dec. 24th, 1916. He 
entered the service in 188) and served in the Tirah Kxpedition in 
command of the 44th N.F. Hospita', 3ed Brigade, was presen’ at th: 
actions of Chargu Kotal, Dargai, passage of Datoi Defile, Samag)a 
Pass and teok part in the operations in the Waran Valley ant in th: 
Bara in 1897 (medal and two clasps). Subsequently he was appointed 
Civil Surgeon at Ootacamund and later Staff Surgeon at Secunderabad 
being appeinted senior medical officer of tne G -neral Hospital, Ma ‘ras 
in 19 9. He was Principal of the Madras Medical Cullege until 191! 
Sivce the commencement of the war and «sp to a year age he was 
employed temporarily at the Home for Indian Soldiers, Bartun-on-Sea 


VITAL STATISTICS OF ENGLAND AND 
WALES FOR 1916. 


THE following statement shows the birth- and death-rate- 
and the rate$ of infant mortality in Eogland and Wales, ani 
in certain parts of tne country during the year 1916, the figures 
being provisional :— 


hs | Death-rate Deaths under 
} per | One year per 
living.* 1000 births. 
England and Wales... | 14-0 91 
96 great towns, including London Ve 
(populations exceeding 50,000 at - 144 98 
tne Census of 1911) ... soo ove 
148 smaller towns (populations from f 
000 to 50,000 at the Census of | 13:0 90 
| 14:3 87 


* The death-rate for England and Wales is based upon deaths in the 
whore population and an e-timated total population of 36,250,000. Th: 
birth-rate s milarly calculated is 216 per 10UWW. The death-rates for the 
tuwns are based upon civil deaths and estimated civil population, Th: 
birth-rates canuot be stated. In all cases the pupulation used relate 
to the year 1915. 


URBAN VITAL STATISTICS. 
(Week ended Jan. 20th, 1917.) 


English and Welsh Towns.—In the 96 English and Welsh towns: 
with an aggregate population estimated at nearly 18,000,000 persons 
the annual rate of mortality during the week was equal to 16:2, agains! 
rates steadily decliumg f:ou 23°7 to 16°8 per 1000 im the four precetiny 
weeks. In London, with a population of «ore Gran 4,(0),00), the deatn 
rate was '6°5, or l'l per 1000 below that in the previous week; among 
the remainiog towns it ranged from 68 in Dewsbury, 9°7 Wakefield 
and 10° 1n Coventry, to 25°5 in Exeter. 26°6 in Oxtord, and 27°9 in Bath 
The principal epidemic diseases caused 238 deaths, which corresponde! 
tean aunual rate of per 1000, ans inctuued 82 from measies, DY tro! 
dipstheria, 56 from intaatile diarrhvea, 24 from whvopmg-cough 
9 trom scariet fever, and 8 from euteric fever. The deaths from 
measles were ¢] in excessof the average in the three preceding weeks 
an? caused a death-rste of in Coventry, 15 in Birkennead, an’ 
37in Wimbledon. The 812 cases of scariet fever under trestment i! 
the Metropolitan Asylums Hospitals ant the London Fever Huspita!s 
showed a fur:her decline, wnile the 1396 cases of diphtheria wer 
1 in excess of the number at the end uf the preceding week. 0! 
the 5375 deaths from all causes in the 96 towns, 2L1 resulted from 
violence. The causes of 69 of the total deaths were uncertified, ©! 
which 20 were registerea in Birmingham, 5 in Manchester, ana 4 eac! 
in Lonvon and Liverpool. 


Scotch Towns.—In the 16 largest Scotch towns, with an aggregate 
population estimated at nearly 2,500,000 persons, the annual deatn- ate 
was + qual to 17°6, against rates -teclining from 19°6 to 18-L per 100 in 
the four preceding weeks. The 356 deaths registered in Glasyow were 
equal to an annua! rate of 16°6, against 16°5 per 1000 in London, and 
included 7 from measles, 5 from infantile darrhcea, 4 from whooving 
cough, and 1 each from enteric fever and dipbtherna, Ia Edinburg! 
tre 108 deaths corresponded to an annual rate of 17:0 per 100U, and 
included 1] fatal case of whooping-cough and 1 of diphther.a. 


Irish Towns.—The 187 dea'hs registered in Dublin were ejual to an 
annual rate of 244 per 1000, and include 3 from measles and 1 each 
from scarlet fever, whooping cough, diphtheria, and infantile diarrhea. 
In Belfast the 147 seaths corresy»nded te an annual rate of 19°5 per 
1000, aud included 7 f-om infantile diarrhoea, 5 from measles, 3 from 
whooping-cough, 2 from diphtheria, and 1 trom enteric fever. 
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Correspondence. 


** Audi alteram partem.” 


THE PROPHYLAXIS OF VENEREAL 
DISEASES. 
To the Editor of TH& LANCET. 


3ir,—The critical and helpful articles that were published 
in THE LANCE? and the British Medical Journal on Jan. 13th 
have led me to ask for space in your columns for a few 
remarks on this subject which, essentially medical though it 
s, is of high concern to the whole community. Since the 
appearance of my letter in the Times of Jan. 6th I have had 
numeruus communications from various quarters indicating 
such concern, as well as a widespread conviction that medical 
men should make known to their patients generally those 
means of prophylaxis against venereal infections with which 
pathological science has in recent years supplied them. Up 
to now, however, although the public have been very gene- 
rally and rightly instructed of late with respect to the 
multiform and dangerous results of syphilis and gonorrhcea, 
ind also to the necessity of prompt treatment after these 
liseases have been contracted, a general silence has pre- 
vailed on the matter of prevention, not only on the part 
of the many lay members of the community who have 
earnestly and successfully promoted the important measures 
which have now found accomplishment, but also of the 
medical profession at large, inclusive of that special section 
of it which is devoted to the guardianship of the public 
health. » The reason of this public attitude on the part of the 
medical profession generally—l am not forgetting the many 
individual medical men who are in no wise reluctant to aid 
in checking the spread of these infection» by iraparting their 
knowledge as freely as possible—is not far to seek. Medical 
men are hampered in this action by the ‘* medizval doctrine ” 
which, though it may not be expressed in words, is still 
operative in leading the public to regard sexual diseases 
from a different standpoint from that which they maintain 
towards all others. While the more prominent and powerful 
lay promoters of the recent great advance made in informing 
the public of the dangers of venereal diseases decline to take 
notice of the paramount importance of preventing infection 
at its source, it is perhaps scarcely to be wondered at that 
the medical profession as a body has not entered into an 
undertaking which, without some encouragement, would at 
least be difficult and liable to miss a rapid success. It is 
undeniably true that neither moral nor religious instructions 
will succeed in the future any more than they have succeeded 
in long past centuries in checking to any considerable extent 
the gratification of sexual instinct in both sexes by ‘‘ irregular 
intercourse.” 

The danger of venereal infection has been long held out 
as a pby-ical deterrent, but with little or no effect, and no 
adequate result in this direction can be expected from the 
more detailed accounts of these dangers that have lately 
been given to the public. However great the dangers, the 
fact remains that only a com )aratively small proportion of 
either sex, with the exclusion of regular prostitutes, contract 
syphilis or, indeed, gonorrhcea ; and thus the risk is con- 
stantly taken even by those who are well aware of what 
consequences are entailed by failure to escape infection. 

In a private letter to me Sir James Crichton-Browne, who 
- has granted my request to be permitted to use it as I like, 
says :— 

If syphilis were an inevitable ordained consequence of 
irregular sexual intercourse something may be said for 
leaving it alone; but as it is only a very occasional con- 
sequent it can be but feebly deterrent, if deterrent at all, 
and ought to be unhesitatingly prevented in every possible 
way. The prevention of syphilis and the prevention of 
immorality should be kept wholly distinct from each other. 
The Government have interdicted the sale of whisky less 
than three years old, the object being that in maturing it 
may be freed from the ingredients that produce injurious 
effects on the consumer. But, according to the opponents 
of the prevention of syphilis, that must be all wrong. The 
rawer the whisky—the more fusel oil in it, the better; so that 
men may be prevented from dripking by the dread of delirium 
tremens. I remember Lord Houghton’s telling me that at 
the time of the discussion on the ‘‘ Contagious. Diseases 


Act” he had some conversation with Mrs. Butler. At last 
he said to her, ‘‘ [t seems to me that you regard the syphi- 
litic virus as a beneficent moral agent. Now, tell me, if 
you had that virus locked up ina box and you had the key, 
would you keep it locked up or would you let it loose upon 
humanity?” Mrs. Butler vouchsafed no answer. 

I wholly agree with the criticism in the British Medical 
Journal thas effective measures of prevention must have 
regard to both sexes, ‘‘ it being at least as likely that one 
intected woman will infect many more, as that one infected 
man will infect many women.” This fact is ignored in much 
that has lately been spoken and written on this subject. 
The dissemination of the disease by the male has especially 
attracted attention now owing to the assumption, based, I 
suppose, on some ascertained facts, that large numbers of 
infected soldiers will return to this country during and after 
the war. It is on this assumption at least that a special plea 
of urgency for prompt and effectual treatment of the disease 
was put forward when financial aid from the State, for this 
purpose, was recently sought and successfully obtained. 
I do not hesitate in expressing my opinion that doctors not 
only are justified in spreading the knowledge we now possess 
of effectual prophylaxis in respect to venereal disease, but 
also are bound in duty to do so in view of their knowledge 
of the results of disease, and of their functions as promoters 
of the public heaith. 

Suggestions have been made to me for the forming of an 
association of medical men and others with human interests 
for promoting the knowledge of effectual prophylaxis against 
venereal diseases ; but it seems clear that an initiative in 
this direction would be taken with far better prospects of 
quick success at the present juncture, if not by the Local 
Government Board itself, by the existing Society of Medical 
Officers of Health. The question is, and should be, regarded 
as exclusively medical, The time has come for plain 
speaking and prompt action on the part of the medical 
profession. In the words of THrE LANCET article, ‘* pre- 
ventive treatment is a logical step forward, and ought to be 
taken at once.’’—I am, Sir, your obedient servant, 

Jan. 23rd, 1917. H. Bryan DONKIN. 


THE PHENOMENA OF ANAPHYLAXIS. 


To the Editor of THE LANCET. 

Sir,—I have read with the greatest interest and with 
much benefit Captain S. Wyard’s excellent article on the 
phenomena of anaphylaxis in your issue of Jan. 20th, and, 
while I do not remember reading a clearer exposition of the 
subject, yet there are points not clear to me. It is the 
clinical point of view in which I am most interested. 

In dealing with the sensiti-ation of man, Captain Wyard 
speaks of considerable,” ‘* small,” and massive” doses 
of serum. He specifies what he means by a ‘‘small” dose, 
but he does not do so of the terms ‘‘ considerable” and 
‘*massive.” He says: ‘* Persons receiving massive injec- 
tions are not, or, at all events, not always, hypersensitive 
after six weeks.” Again: ‘*A massive first dose in many 
cases requires longer to produce hypersusceptibility than a 
smaller.” Again: ‘*The anaphylactic state after two or 
three small doses may still be absent 28 days after the last ;”’ 
and again: ‘* Until proof to the contrary is forthcoming, it 
must be assumed that anyone who has received one or more 
injections more than 14 ways previously is in this state ”— 
(susceptibility to anaphylaxis). 

Iam unable to follow him as precisely as I could wish, 
and I would be much obliged were he to help me, for I am 
not writing in a captious spirit. I feel sure he will excuse 
me when I say that his description of the phenomena of 
serum disease in man requires amplification. For example, 
he does not mention the circinate rash, which is next most 
common to the urticarial, and he says that the morbilliform 
rash is sometimes, but more rarely seen than the urticarial. 
Asa matter of fact, nowadays the morbilliform rash bears 
no such comparison, for it is rare. 

I an, Sir, yours faithfully, 
FREDERIC THOMSON. 

North-Eastern Hospital, Tottenham, N., Jan. 22nd, 1917. 

To the Editor of THE LANCET. 

S1r,—I have often wondered whether, in the case of 
severe immediate reaction of anaphylaxis, sufficient attention 
is given to the possibility of swelling of an urticarial type 
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in the larynx. A patient suffering from diphtheritic laryngitis 
was admitted to hospital under my care. Tracheotomy was 
performed and antitoxic serum given subcutaneously. The 
tube was removed later. Recovery was slow. Following ona 
treatment which was then being given trial, a second injec- 
tion of serum was given about six weeks after the admission 
of the patient to hospital. Within a few minutes of the 
injection the patient (a small boy) developed an extra- 
ordinarily severe urticarial rash in practically all regions. 
At the same time typical signs of laryngeal obstruction were 
seen and the boy became very cyanosed. The tracheotomy 
wound was reopened and a tube inserted. All respiratory 
embarrassment disappeared at once. The simplest explana- 
tion seemed to be that the urticarial rash had extended to 
the larynx. 

I should therefore certainly try the effect of tracheotomy 
if in a severe immediate reaction, accompanied by urticaria, 
a fatal result was threatening. ; 

Iam, Sir, yours faithfully, 


Jan. 20th, 1917. MILES B. ARNOLD. 


DEFINITION OF ACUTE ALCOHOLISM. 
To the Editor of THE LANCET. 


S1r,—I have read with interest Dr. W. C. Sullivan’s letter 
on this subject in your issue of Jan. 20th and I gladly 
supplement the data of my original letter in the direction 
desired. I fear, however, that I can give no explanation of 
the curious paradox that the police figures for the Kdinburgh 
area show an apparent material decrease of drunkenness 
among women, while the admissions into my wards of 
women suffering from acute alcoholism have more than 
doubled. This paradox is all the more remarkable because 
the conclusion indicated by the hospital figures, as to the 


‘great increase of drunkenness among women, is confirmed 


in the experience of the officials of the out-patient depart- 
ment where minor cases of alcoholism are dealt with, and 
also by all the collateral evidence obtained. 

In reply to one query of Dr. Sullivan’s, I may say that 
there has been no marked alteration in the type, and no 
change in classification, during the five years in which the 
wards in question have been under my care. 

I have not looked into the point whether there has been 
any special change observed in the incidence of frankly 
declared delirium tremens. I attach little importance to this 
point. Delirium tremens is merely an incident in the develop- 
ment of some cases of acute alcoholism. I should say it 
is observed in from one-third to one-half of the cases 
admitted, the former figure being probably the more correct. 
By way of illustration, I may say that since reading Dr. 
Sullivan’s letter I have taken the last ten cases of alcoholism 
admitted to my wards, since the 10th of this month, eight of 
which were brought in by the police; two of these only 
developed any symptoms of delirium tremens. 

My experience leads me to doubt whether statistics of 
delirium tremens can be regarded as a useful and reliable 
means of gauging alcoholism in England ; if the figures of 
the Royal Infirmary may be taken as typical of the rest of 
Scotland, I am satisfied they would not form a complete and 
reliable guide to sobriety in Scotland. 

I an, Sir, yours faithfully, 
Edinburgh, Jan. 22nd, 1917. CHALMERS WATSON. 


A PLEA FOR THE GENERAL USE OF 
PNEUMATIC TOURNIQUETS. 
To the Editor of TH# LANCET. 


S1r,—The usual method of arresting the circulation in the 
forearm and hand or the leg and foot during operations on 
these extremities by winding a tightly stretched piece of 
elastic tubing round the arm or thigh over a layer of gauze 
has certain disadvantages. The assistant may fail to apply 
the tourniquet with sufficient tightness to arrest the circula- 
tion, or, more often, the tube is applied with some roughness 
and so as to exert an unnecessary degree of compression. I 
have seen disappearance of the radial pulse persist for 
several days after the use of such a tourniquet on the arm of 
a young adult. The rubber tube must be applied before the 
towels are arranged and often some minutes before the first 
incision is made, and its release towards the close of the 
operation is often an inconvenient business. If vessels 


and nerves can be injured by this procedure in a young 
healthy subject, how much more serious is the danger in old 
patients with diseased and brittle arteries. Perhaps the 
occasional recurrence of gangrene in the flaps of an ampu- 
tation undertaken for diabetic gangrene is due in no smal! 
measure to injury and thrombosis of the main artery at the 
site of the tourniquet. 

The ordinary sphygmomanometer makes an excellent 
pneumatic tourniquet for use in operations below the middle 
of the thigh or arm. The pneumatic armlet is applied to 
the upper part of thigh or arm and the pressure raised and 
maintained for a moment to ensure that the apparatus does 
not leak. The administration of the anesthetic is begun, 
the limb is raised to empty the veins, and the sterile towels 
arranged. When the surgeon is about to begin the armlet is 
inflated till 5 mm. of mercury above the maximum systolic 
pressure is registered by the manometer. A spring clip may 
then be applied to the tube coming from the inflating bulb 
to guard against any leakage through its valve. When 
the main vessels have been ligatured the pressure can be 
instantly lowered to enable the recognition of fine bleeding 
points, or as instantly raised again should the hemorrhage 
be too free. A bicycle pump can be substituted for the usual 
inflating bulb with advantage. 

To arrest the circulation at the level of the hip or the 
shoulder a special pneumatic band has to be constructed, 
but for the greater number of amputations or other opera- 
tiors on the extremities the ordinary sphygmomanometer, 
which is in the armamentarium of most doctors, suffices. 
Such a pneumatic tourniquet has the following advantages : 
—1. No violence can be caused by its application. 2. Only 
the minimum pressure required isy employed. 3. The 
tourniquet can be brought into action or released easily and 
instantaneously and so need not be in force for a second 
longer than is necessary. 

I am, Sir, yours faithfully, 
KENELM H. Dicsy, M.B., B.S.Lond., F.R.C.S.Eng., 


Ho Tung Professor of Clinical Surgery, University of 
Nov. 27th, 1916. Hong-Kong. 


THE CAUSE OF TRENCH-FOOT. 


To the Editor of THE LANCET. 

Str,—If wetness, leading to electrical changes, were the 
cause of trench-foot, as suggested by Mr. Nepean Longridge 
in your issue of Jan. 13th, warm water should cause the 
condition as much as cold water. Now, anybody who has 
observed rice-growing and waterside communities in the 
tropics will know that they do not suffer from trench-foot, 
though their feet are constantly wet. 

Iam, Sir, yours faithfully, 
V. T. CARRUTHERS, 
Captain, R.A.M.C. 


THE TREATMENT OF TRENCH-FOOT. 


To the Editor of THE LANCET. 

Str,—The experimental work of Lorrain Smith, Ritchie, 
and Dawson on rabbits suggests that in the affection known 
as trench feet the primary and most serious injury is 
sustained by the blood-vessels. They found in their experi- 
ments that the vessel walls had been seriously damaged ; 
there was swelling of the intima and vacuolation of the 
cells of the muscle coat. There was also considerable 
exudate and the establishment of a condition of local stasis 
and cedema. 

A large number of cases of trench feet have come under 
my care, and I have been struck by the fact that nearly al! 
these patients complained of the pain which they endured 
at night. This symptom, combined with the obvious signs 
of local vaso-motor paralysis, led me to try the effect of 
affording external support to the relaxed vessels by means 
of crépe bandages. In every case the relief from pain has 
been striking and immediate, and the progress of cases so 
treated has been rapid and satisfactory. The bandages 
should be applied so as to exert a firm but gentle pressure 
without causing constriction of the vessels, and, as a matter 
of practice, most patients speedily learn to adjust them for 
themselves. The entire foot should be bandaged, and the 
toes can best be included by first enclosing them in cotton- 
wool. If small patches of broken or ulcerated skin are 
present the bandages can be applied over the ordinary 


Jan. 18th, 1917, 


dressing. 
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This method of treating trench feet by crépe bandages will 
be found most valuable in at once alleviating the pain which 
is so common a feature of this condition, and, while directly 
promoting the absorption of exudates, it has the advantage 
that it need not interfere with any of the usual methods of 
treatment by massage or electricity. , 

I am, Sir, yours faithfully, 
GEORGE CoopEr, B.A., M.D., 


Medical Officer in charge of Electro-therapeutic Department, 
Jan. 20th, 1917. Royal Victoria Hospital, Netley. 


MUNITION WORK AND CHILD WELFARE. 
To the Editor of THE LANCET. 


Srr,—In common with other districts throughout the 
country we have been making special efforts during the past 
few years for the improvement of child welfare and the protec- 
tion of infant life. Much good has undoubtedly been done, but 
disappointment has been met with at times, and I have been 
impressed lately by the fact that munition work is becoming 
responsible in many cases for home neglect. This can hardly 
fail to follow if, as seems to happen frequently, the mother 
as well as the older daughters of a family spend the day at 
a munition factory. There is a large factory near here which 
offers tempting wages to every woman capable of work, and 
in some families, at any rate, the mothers of small children, 
together with the older girls, are now working there daily, 
leaving the younger children, including babies, to the care of 
girls, or even boys, of from 12 to 14, or to the casual charge 
of neighbours. The remedy would seem to be that before 
engaging mothers of families at munition works inquiry 
should be made, and that the mother should not be engaged 
unless she can show that some responsible woman is in 
charge of the children. Munition work is, of course, all- 
important, but if it be carried on at the expense of the young 
children of the nation the balance might work out ultimately 
on the wrong side. From a national point of view the mother’s 
most important work is with her children. 

I am, Sir, yours faithfully, 
H. CAMERON KIDD, 
Medical Officer of Health of Bromsgrove. 


THE PREVENTION OF VENEREAL 
DISEASE. 


To the Editor of THE LANCET. 

Srr,—Your remarks upon this subject in the leading 
article in THE LANCET of Jan. 13th are of great practical 
moment. In venereal disease prevention is the treatment, 
as very few cases are actually cured. Time and money fail 
the sufferers, and so these pass into chronic states. 

In 1907 I inquired into the German system of prevention, 
and after much trouble I obtained reliable information. 
It may be of interest now, and also a practical lesson to us, 
to state that in 1911 I wrote to the English consul in a 
leading German city asking him to find out all the facts 
relating to venereal prevention. He replied that he had 
inquired in ‘‘ several competent quarters,” and that he was 
‘* assured by naval officers of high standing that they knew 
nothing of such a system”?! What ignorance! In 19121 
produced a small case containing drugs to prevent gonor- 
rhoea, chancroid, and syphilis, spending about £50 upon 
this outfit. My idea was that the shipping companies would 
take it up, and—after the German plan—fix a slot machine, 
with the little tin cases inside, so that each seagoing man 
before going ashore could, by dropping in 1s. or less, obtain 
a reliable supply. I still hope that such slot machines will 
be fixed on each ship and at the various sailors’ homes and 
other places. 

When I was requested by the Liverpool S.S. Owners’ 
Association to draft a report for presentation to the 
Venereal Commission, I described fully the system of 
prevention in various countries. This report was sent to 
the Commissioners, and also several of the little tin pre- 
ventitive boxes. I regret the Commission did not recom- 
mend this suggestion. It is instructive—in this commercial 
country—that when I attempted to advertise it in so many 
of the medical and lay papers all refused to insert it ! 
Now that ‘‘Mr. and Mrs. Grundy” have been suffocated, 
I am glad to see that my pioneer work is bearing 
practical results. The German system makes a marked 
mistake in attacking this big question from the male side 
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only. The female must be taken in hand also, especially as 
it is now recorded that in certain U.S.A. (and other) cities 
the female prostitute is known to have not less than 30 male 
prostitutes daily having sexual relations with her. We are at 
the beginning only of this great national question of pre- 
vention of venereal diseases, and prevention is almost the 
only rational programme to adopt. It will give the best 
results of all.! I am, Sir, yours faithfully, 
Liverpool, Jan. 20th, 1917. ROBERT R. RENTOUL. 


THE NOMENCLATURE OF “INTERNAL 
SECRETION.” 


To the Editor of THE LANCET. 


S1r,—Dr. Blair Bell adopts a method of controversy in 
which I cannot compete with him. I am content to let 
such epithets as ‘‘ back-handed,” ‘‘ arrogant,” and ‘‘ vain- 
glorious ’’ recoil upon the person who employs them. 

I am, Sir, yours faithfully, 

Edinburgh, Jan. 23rd, 1917. E. A. SCHAFER. 


THE OFFICIAL VISIT TO THE FIELD 
BUILDING. 
To the Editor of THE LANCET. 


Srr,—You will have seen a report published in the Times 
that my private room in the /ield building had been officially 
visited under warrant from the War Office. Will you kindly 
grant me space to say briefly that this visit had no relation 
to any business of the Field newspaper and concerned only 
correspondence relating to a high explosive in which I am 
privately interested? I have stated the whole case in a long 
letter which the Times was good enough to print for me on 
Jan. 18th. I am, Sir, yours faithfully, 


THEODORE A. Cook. 
Windsor House, Bream’s-buildings, E.C., Jan. 18th, 1917. 


MASSAGE AND MEDICAL ELECTRICITY IN 
THE AFTER-TREATMENT OF CON- 
VALESCENT SOLDIERS. 


To the Editor of _THE LANCET. 


Srr,—I should like to emphasise particularly the efficacy 
of the following simple applications in the after-treatment 
of convalescent soldiers. 

1. Tonisation.—Many of those cases in which the passage 
of shrapnel or bullets through a limb has produced consider- 
able disorganisation of tissue, with resulting pain, stiffness, 
and weakness, are very greatly benefited by ionic medication. 
As a rule, sodium ions are useful for softening large hard 
scars, and iodine ions help in the absorption of fibrous 
masses ; but in view of the fact that one often finds condi- 
tions suggestive of a slow infective process salicylic acid 
can often be employed with advantage as the ionising drug. 
A preliminary application of radiant heat will undoubtedly 
assist ionisation in many instances. 

2. Spinal galvanism.—For a number of men suffering from 
the nervous irritability, hypersensitiveness, and indefinite 
muscular pains which are not infrequently met with in the 
convalescent stages of war neurasthenia, the descending 
galvanic current applied with the anode over the cervical 
spinal region and each foot placed in a small bath, and the 
baths both connected to the negative pole, gives excellent 
results. Ihave been struck by the way in which the men 
themselves have spoken appreciably of this treatment, which 
may be varied by using a combined galvano-faradic (or 
galvano-sinusoidal) current. 

3. Static electricity.—For the treatment of shell shock 
after the initial stages I cannot speak too highly of the 
static apparatus. Where there are irritability, restlessness, 
disturbed sleep, and headache, I have found simple charging 
—with the patient on an insulated platform connected to 
the negative pole whilst an electrode is adjusted to give a 
gentle head-breeze—an invaluable method. 

May I also point out the desirability of medical men in 
general practice keeping in touch with various electro- 


1 Those practically interested will find a reference to systems in 
foree in my essay, The Prevention of Enthetic Diseases (Booksellers Co., 
72, Ford-street, 2a. 1d.). 
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therapeutic measures that are being successfully carried out 
in the treatment of the convalescent wounded, for it is 
certain that they will ultimately have to deal with a number 
of cases requiring treatment of this kind and it will be most 
unfortunate if these drift into the hands of unqualified 
medical electricians.” 
I am, Sir, yours faithfully, 
Epwin L. AsH, M.D. Lond., 


Physician and Neurologist to the City of London 


Harley-street, W. Red Cross Hospital. 


THE LOCALISATION OF FOREIGN BODIES. 


To the Editor of THE LANCET. 


S1r,—In the hope that it may prove of use to anyone 
similarly situated to myself I venture to enclose a brief 
description of an adaptation of the Mackenzie-Davidson 
principle of localisation of foreign bodies which I devised 
for my own use. My X ray apparatus, which is one ordered 
by the Civil Administration of the Nyasaland Protectorate, 
was not equipped with a localiser of any description, and as 
there are practically no facilities for elaborate workmanship 
in Central Africa my own model is naturally rather a crude 
article. 


The apparatus 1s shown in the accompanying figure. It 
consists of a Jength of hard wood, A, 3 feet long, graduated 
on the face in inches and, or, centimetres. At the lower 
end is fixed a crossbar, B, 18 inches long, at right angles 
to A, and similarly graduated. A similar crossbar, C, is 
arranged to sllde on A over its entire length. The centre 
line of B represents the plane of the X-ray plate, and that 
on C represents the plane of the tube-anticathode. After 
marking the skin directly over the incident ray by any of the 
usual methods, 
move the tube— 
say 3 inches—to 
the left of the 
centre position 
and expose the 3 
plate ; then move 
the tube 3 inches 
to the rightof the 
centre position— 
that is, 6 inches 
in all—and make 
a second exposure 
on thesame plate, 
thus obtaining 
two shadows of 
the foreign body 
on the one plate. 
Now set thecentre 
line of crossbar Cc 
ata distance from 
the centre line of 
crossbar B equal 
to the distance of 
anticathode from 
the plate. Measure 
the distance 
between the two 
shadows on the 

late—say this is 

inches. Now by 
setting the two 
threads on c from 
3 inches to the 
right and left of 
the centre line of 
A, representing 
the traverse of the 
tube, to 14 inches 
to the left and 
right of the centre 
line of A on B, 
representing the 
distance between 
shadows, the depth from the plate, of the foreign body can 
be read off direct by noting where the threads cross the 
centre line of A. The threads shown in the figure are fastened 
by means of drawing-pins. 


This method will be found simple, rapid, and sufficiently 
accurate for all but the most delicate of work. The illus- 
tration is not drawn to scale, but will serve to illustrate the 
principle of operation.—I am, Sir, yours faithfully, 

Percy PERROW, 


Lieutenant. S.A.M.C.; Radiologist, Nyasaland 
Field Force. 
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THE CASUALTY LIST. 
THE following names of medical officers appear among the 
casualties announced since our last issue :— 
Died. 

Surgeon C. E. Reckitt, R.N., was a student at Guy’s Hospita!, 
London, and qualified in 1913. He had held appoint 
ments at Guy’s and at the Royal Infirmary, Hull. 

Wounded. 

Capt. F. B. Simpson, R.A.M.C. 

Capt. W. D. Reid, R.A.M.C., attached Manchester Regiment. 

Capt. C. M. Forster, R.A.M.C., attached Yeomanry. 


THE Honours LIsT. 

The following promotions of and awards to medical officers 

are announced :— G.CB 
. 

Surg.-Gen. Sir A. Keogh, K.C.B. «ret. pay). 
K.C.B. 

Surg.-Gen. W. Donovan, C.B. (ret. pay); Col. (temp. Surg (len) 
N. R: Howse, V.C., C.B., Australian A.M.C. 

C.B. 

Surg.-Gen. W. W. Kenny (ret. pay); Col. E. North (ret. pay), 
A.M.S.; Col. W. AH. Horrocks, A.M.S.; Cl. D. J. MacKintosh, M V.0., 
A.M.S. (T.F. Res.), Col. C. C. Reilly, A. M.S. ; Col. J. Thomson, A. WLS; 
Surg. Lt.-Col. P. J. Freyer, ret., I.M.S.; Lt.-Col. T. H. Openshaw. 
C.M.G., R.A.M.C. (T.F.); Lt.-Col. &. G. Barling, R.A.M.C. (T.P.); Lt 
Col. H. Davy, R.A.M.C. (T.F.); Temp. Lt.-Col. Sir T. Myles, R A.M.C 
Temp. Lt -Col. Sir W. A. Lane. Bart., R.A.M.C.; Temp. Lt.-Col. J. 
Swain, R.A.M.C.; Temp Lt.-Col. W A. Turner, R.A.M.C.; Temp 
Lt.-Col. Sir B. G. A. Moynihan, R.A.M.C.; Temp. Lt. Col. (temp. Co!.; 
R. Jones, R.A.M.C. K.CM G. 

Surg.-Gen. G. D. Bourke, C.B (ret. pay). 

Lt.-Col. W. W. Pope, late R.A.M C.; Lt -Col. G. E. Twiss (ret. pay). 
late R A.M.C.; Lt.-Col. H. E. B. Bruce-Perter, R.A.M.C.; Ut.-Co!. 
G. B. Stanistreet, K.A.M.C.; Lt.-Col. (temp. Col.) R. S. H. Fuhr. 
D.S.O., R.A.M.C. ; Lt.-Col. (temp. Col.) @. P. W. Barrow, R.A.M.C. ; 
Temp. Hon. Lt.-Col. J. L. Thomas, C.B , R.A.M.C. (Maj., ret. T.F.) ; 
Maj. G. L. Gulland, R.A.M.C. ; Col. Hon. W. KE. Collins, New Zealan: 


Medical Corpe. To be Brevet Colonels. 
Lt.-Col. H. A. Haines, R.A.M.C.; Lt.-Col. C. J. Jacomb-Boo 
2nd Eastern General Hospital, R.A.M.C.(T.F. Res.). 


To be Brevet Colonel on Retired List. 
Lt.-Col. A. W. Browne (ret. pay), late R.A.M.C, 


To be Brevet Lieutenant-Colonels. 
Maj. (temp. Lt.-Col.) B. A. Craig, R.A.M.C.; Maj. F. McLennan, 
.A.M.C.; Maj. (temp. Lt.-Col.) A. H. Safford, R.A.M.C.; Maj. (temp. 
Lt.-Col.) C. R. S. Bradley, R.A.M.C., commanding Training Centre 


To be Brevet Majors. 
4 A. E. G. Fraser. R.A.M C. ; Capt. (temp. Maj.) R. W. D. Les!ic 
R.A.M.C. Military Cross. 
Capt. H. V. Stanley, R.A.M.C. 


MENTIONED IN DESPATCHES. 

Lieutenant-General the Hon. J. C. Smuts, K.C., Com- 
mander-in-Chief of the East African Forces, in a lengthy 
despatch dealing with the campaign in East Africa since 
March last, says : ‘* The work of the medical units has been 
very heavy, and all ranks have done their utmost in their 
care of sick and wounded, and in arranging for their speedy 
evacuation.” 


OBITUARY OF THE WAR. 
RODERICK CAMPBELL McLEOD, M.D. New Yors, 


LIEUTENANT-COLONEL, CANADIAN ARMY MEDICAL CORPS. 

The death of Lieutenant-Colonel R. C. McLeod occurred 
at Bramshott Camp, Jan. 4th, under condi'ions both tragic 
and startling. He succumbed, after 24 hours’ illness, to an 
anthrax infection communicated by a shaving-brush through 
a trifling razor abrasion on the face. Colonel McLeod was a 
Nova Scotian, a Scotch Highlander by extraction and very 
near in instincts and character to the parent stock. He was 
born in Cape Breton Island in 1867 and practised his pro- 
fession in his native island. In December, 1915, he gave 
up his private work and went to Halifax to offer himself to 
the Canadian Army Medical Corps. When the University of 
St. Francis Xavier, a Catholic University in Nova Scotia, 
proposec offering a medical unit to the Government, he wa- 
selected to forward the project and afterwards to command 
the unit. It was known as No. 9 Stationary Hospital, C.E.F. 
In October of last year Colonel McLeod, with his unit, took 
charge of Bramshott Military Hospital, and to the discharge 
of this duty he was giving his best endeavours when the fata! 
accident occurred. 
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DEATHS AMONG THE SONS OF MEDICAL MEN, 


The following sons of medical men must be added to our 
lists of those who have fallen during the war :— 
Private W. N. Archibald, Royal Fusiliers, elder son of Major 
W.N. Archibald, R.A.M.C. 
Royal Flying Corps, sonof Capt. D. Porter, 


Capt. O. C. Ward, Indian Infantry, second son of the late 
Major E. C. R. Ward, R.A.M.C. 

Private P. B. Barlow, Grenadier Guards, youngest son of 
Sir T. Barlow, Bart., K.C.V.O., late President of the 
Royal College of Physicians of London, of Wimpole- 
street, London. 

Surgeon C. E. Reckitt, R.N., elder son of Colonel J. D. T. 

eckitt, R.A.M.C. 


Rep Cross WorK IN THE County oF Lonpon.— 
The December report of the work done by the London 
Divisions of the Red Cross Society makes very satisfactory 
reading, though there is still need for more adequate pro- 
vision for training in Red Cross subjects. Of 112 candidates 
examined during the month 26 failed in first-aid, 22 in 
home nursing, and 2 in hygiene and sanitation, the greater 
number of passes being in first-aid—namely, 273. Owing, 
perhaps, to press of work, local secretaries do not in some 
cases supply their reports’as promptly as the smooth work- 
ing of the organisation demands. To meet this and other 
difficulties arrangements are being made to inspect 
systematically the work of each division. 


THE WELFARE OF Women Workers. —At the 
Mansion House on July 22nd the Lord Mayor presided at a 
meeting organised by the Young Women’s Christian Associa- 
tion with the object of providing rest and recreation huts for 
women employed in munition works. Dr. Addison, in appeal- 
ing for funds, said that Feb. 27th would be a Woman’s Day 
in London, and he hoped that the large sums of money which 
were much needed for the work which the Young Women’s 
Christian Association was organising would be forthcoming. 
it had been proved, he said, that there were few occupations 
that women were not capable of entering and already 900,000 
women were acting as substitutes for men in the industrial 
work of the country, 500,000 being engaged in the pro- 
duction of munitions, a number which was increasing by 
34,000 a month. He believed that the work undertaken by 
the Young Women’s Christian Association, properly handled 
and wisely administered, would provide a basis for an 
organisation that would endure after the war and come to be 
regarded as an essential concomitant of our industrial life. 


ScortisH Women’s Hospitats: Catcorra Unir. 
—As a result of a collection inaugurated on St. Andrew’s 
Day a donation of £13,000 has been sent from Calcutta to 
the offices of the Scottish Women’s Hospitals, 2, St. Andrew- 
square, Edinburgh, for the equipment and maintenance of a 
Calcutta unit. 


REsT-HOUSE FOR SAILORS AND SOoLDIERS.— 
Major-General Sir Francis Lloyd, in opening the St. Peter’s 
Rest House for Soldiers and Sailors on Jan 22nd at 
4. Eccleston-square, 8.W., referred to the difficulties of the 
anthorities in finding accommodation for sailors and soldiers 
derelict in London, and paid a warm tribute of praise to 
the public institutions which had provided the necessary 
accommodation. Societies such as the Young Men’s Christian 
Association, the Church Army, and the Salvation Army 
have now made available nearly 10,000 beds for men coming 
from the front. 


THE SuppLy oF WINE TO THE FRENCH SOLDIER. 
—lIt is stated that the French Government has requisitioned 
for the purposes of the Army a very substantial proportion 
of the vintage production. In France, therefore, wine has 
assumed a military importance, for no less than 200,000,000 
gallons of wine from the country, together with 40,000,000 
gallons from her Algerian colony, have been reserved for 
the use of the soldier. It would appear that each officer and 
man receives daily half a litre of wine. This allowance 
has been adopted since the war began, and the authorities 
are convinced that it has contributed to the health and 
efficiency of the troops through a campaign conducted 
under very trying conditions. The reavonable consumption 
of the wine of the country (vin ordinaire) is evidently 
weyarded as beneficial rather than demoralising. 


Obituary. 


DUNCAN BURGESS, M.A., M.B. CantTaB., F.R.C.P. Lonp., 
PROFESSOR OF MEDICINE IN THE UNIVERSITY OF SHEFFIELD AND 
CONSULTING PHYSICIAN TO THE SHEFFIELD ROYAL INFIRMARY. 

WE regret to announce the death of Dr. Duncan Burgess, 
which took place at his residence in Shettield on Jan. 17th. 

Born at Grantown-on-Spey in 1850, Duncan Burgess 
received his early academic training at the University of 
Aberdeen, where, at an early age, he took the degree of 
Master of Arts. Proceeding to Cambridge, he became 13th 
Wrangler in 1875, and later was elected a Fellow of Corpus 
Christi College. Adopting then a medical career, in 1882 he 
became M.B. Cantab., obtaining, five years later, the 
Membership, and in 1905 the Fellowship, of the Royal 
College of Physicians of London. 

He came to Sheffield in 1887, and was for many years 
physician to the Sheffield Royal Hospital. retiring as senior 
physician on reaching the age-limit in 1915. At Sheffield he 
occupied a prominent place in the academic world. He was 
for a long period lecturer on medicine at University College 
and later became professor of medicine in the University, while 
he was for some years the energetic secretary of the Sheffield 
Medico-Chirurgical Society. In 1890 he was deputed by the 
society, with Dr. W.S. Porter, to visit Germany and report on 
Koch's tuberculin treatment, and in 1899 was President. 

At the outbreak of war he was mobilised with the rank of 
Lieutenant-Colonel, and acted for nearly two years as officer 
in charge of the Medical Section of the 3rd Northern General 
Hospital (T.F.). There is no doubt that the arduous work 
in connexion with his military duties brought on the fatal 
illness. 

A personal friend writes :— 


By the death of Dr. Duncan Burgess the profession in 
Sheffield has lost a loyal friend and an able and gifted 
colleague. To the younger men in the profession he never 
failed when the opportunity arose to hold out a helping 
hand. Toall he was genial and kindly, and he succeeded in 
winning the affection in no small measure of patients and 
colleagues alike. In his profession a deep reader and keen 
critic, beyond it he possessed a wide knowledge of literature 
and a sympathetic interest in men and affairs. A great 
raconteur, a great lover of his native Scotland, an ideal host 
—for these things, hardly less than for his professional attain- 
ments, he was esteemed by those who knew him. 


GEORGE MUNRO SMITH, M.D. BRISTOL (HON. CAUSA) 
LIEUTENANT-COLONEL, R.A.M.C. (T.) ; CONSULTING SURGEON TO 
BRISTOL ROYAL INFIRMARY. 

Dr. Munro Smith, who died at his home in Clifton on 
Jan. 13th after a long and painful illness, was in his sixty- 
first year. He was the son of a surgeon, and was educated 
at Clifton College and University College, London, returning 
to Bristol after obtaining the Conjoint Board qualification, 
where he was in succession medical tutor, demonstrator of 
physiology, and demonstrator of morbid anatomy. In 1893 
he accepted the chair of physiology at Bristol University 
College, and in this capacity was one of the pioneers in the 
formation of the University of Bristol, which recognised his 
services by making him honorary M.D in 1912. From 1883 
he occupied public surgical posts, first at the Orthopedic 
Hospital, then at the Royal Infirmary, where he became full 
surgeon in 1897, and Clifton Dispensary. Outside his many 
teaching appointments Dr. Munro Smith was active as 
President of the local branch of the British Medical Associa- 
tion, of the Bristol Naturalists’ Society, ard for a time of 
the Medico-Chirurgical Society. His many-sided career 
brought him into intimate relation with his colleagues, 
among whom, and especially the undergraduates, he was a 
popular figure. 


THE LATE Mr. C. M. Brapy.—Mr. Charles 
Matthew Brady, L.R.C.S.1., who died with tragic suddenness 
on Jan. 19th on his way to the Wigan Infirmary, where he 
was consulting surgeon, was one of the best known medical 
men in the Wigan district. After qualifying in Dublin he 
was for a short while in practice in Oxford before making 
his home for 35 years in the Lancashire manufacturing 
town. Mr. Brady was a member of the Borough Insurance 
Committee and sat for some years on the School Board. He 
was aged 62 vears and leaves a widow and three children. 


| by 
i 
| 
| i 
| 
| 


168 THE LANCET, 


MEDICAL NEWS.—APPOINTMENTS.— VACANCIES. 


[Jan. 27, 1917 


Medical Helos. 


Royal COLLEGE OF PHYSICIANS OF EDINBURGH, 
RoyYaL COLLEGE OF SURGEONS OF EDINBURGH, AND ROYAL 
FACULTY OF PHYSICIANS AND SURGEONS OF GLASGOW.— 
The examinations of this Board were concluded at Edinburgh 
on Jan. 20th, with the following results :— 

First ExXaMINATION. 

Sayed Chaleb and Arthur Henry Jacobs. 

Physics.— Ca herine Millar, John Rorrison McCubbding, Alexander 
Clon Thom, Robert Charles Dow, James MacClashan, and John 
Lister Redcliffe Ross. 

Biology. Robert Charles Dow. 

Chemistry.—Jobn Rorrison McC ubbing. 

Sgconp EXaMINATION. 

Andrew Wood Smith, Gwilym ap Vychan Jones, Thomas Richard 

O'Keeffe Alexander Forsyth Caddell, George Michie Raeburn, 


Norman Joseph Patterson, Thomas Hall James Douglas, and 
Jatindra Kumar Sen. 


Anatomy. - Rebert Berry Forgan, Janet Adeline Agnes Sang, Lizzie 
Robertson Clark, and Thomas Arnoldns du Toit. 

Physiology.—William Harvie Kerr and Walter Granville Carew. 

THIRD EXAMINATION. 

Hugh Emile Colman Collins, William O'Gorman Donoghue, Cecil 
Stuart. Baxter. Andrew Francis Brigimen, Hassan Amin Madwar, 
John Kohler Steel. and Arthur Stanley 

Materia Medica.—Kduard Louis Adendorff, John Vaughan Griffith, 
Jung Bahadur Singh, Thomas Blaney, and Johu Haldane Bain. 

EXAMINATION. 

The following candidates having oa the Final Exa- 
mination were admitted L.R.C.P. Edin., L.R.C.S. Edin., 
L.R.F.P. & 8. Glasg. :— 

William Fidler Mason, Alexander Tolmie. James Wallace 
Gordon, Robert Frederick Claude Hamilton Buchanan, Alfred 
Black, Yeshwant Narayan Kadam, John Berry, Alfred David 
Gorman, and Wendell Thomas Garretson. 


Medicine. - Russell Nelham Burton, Frederick Joseph Jack, Mary 
Gray Jones, and Jackson Baird Minford. 
Surgery.—Don Adrian Jayasinghe. 
Midwifery — Benjamin Ajayi-Young. Robert Cloag Battersby, Alfred 
iott, Frederick Joseph Jack, and (George Alexander 
randsoult. 


Medical Jurisprudence.—4\bert Ernest Hempleman, Allan Paul 
McLeod, Robert Pollok, Joseph Michaelson, Arukatti Patabendige 
Frederiek Abeysuriya, John Lavens West, Andrew Inglis Meek, 
Frederick Joseph Jack, and Danie! Cornelius 

oward. 


In order to increase the amount of barley, sugar, 
and other brewing ingredients available for food, Lord 
Devonport has proposed a further restriction of the ontput 
of beer to 70 per cent. of the present output, that is to say, 
to 50 per cent. of the pre-war figure. The War Cabinet has 
approved the proposal, and decided on a corresponding 
restriction on the release of wines and spirits from bond. 
A Bill confirming this decision will be introduced in the 
coming session of Parliament. 


A SPECIAL introductory medical course in physics, 
chemistry, and biology for students desirous of beginning 
their medical studies will be held at University College, 
London, and will begin on March Ist. Intending students 
should communicate forthwith with the secretary, University 
College, Gower-street, London, W.C. 


THE Council of the London and Counties Medical 
Protection Society, Ltd., at their meeting on Jan. 17th, 
decided to apply for £9,500 £5 per cent. War Loan (£2100 new 
money), bringing the amount of the society’s investment in 
war securities up to £10,000. 


Society orf Arts.—On Tuesday afternoon 
next, Jan. Wth, a oe on Imperial Industries After the 
War will be read by . Octavius C. Beale, Representative 
and Past-President of the Australian Associated Chamber of 
Manufacture, to the Colonial Section of the Society. The 
chair will be taken at 4.30 o’clock by Mr. Long, Secretary of 
State for the Colonies. 


CENTRAL MIDWIVES BOARD.—A meeting of the 
Central Midwives Board was held at Queen Anne’s Gate 
Buildings, Westminster, on Jan. 18th, with Sir Francis H. 
Champneys in the chair. Correspondence was considered 
with the matron of an institution recognised by the Board 
as a training school for midwives with reference to the 
examination schedules of two candidates on whose behalf 
she had signed the certificates of training certifying that 
they had undergone a course of training in midwifery 
extending over a period of six months, when in fact their 
training had then extended over a period of less than five 
months, as she well knew. The Board decided that the 
institution be informed that the Board takes a very serious 
view of the signing of untruthful certificates; that in the 
present case there is no question that the action of the matron 
was due to an“ oversignt” or that “it was unintentional ” ; 
that the Act of Parliament (Sect. XII.) provides penalties 


of 12 months’ hard labour for this offence; that the 
offence is aggravated by the fact that the  institu- 
tion is one from which the Board might have expecte: 
a high standard of honour; that the Board, in view of the 
gravity of the offence, postpones judgment until its next 
session.—A letter was considered from the town clerk of 
Middiesbrough enclosing a copy of a communication 
addressed by the coroner of Middlesbrough to the medica) 
officer of health, stating that at an inquest held by him 
on Oct. 12th, 1916, on the body of a new-born child, the jury 
had added a rider to their verdict expressing the view that 
a midwife should not be allowed to notify as stillborn a 
child born before her arrival in a case where no registere: 
medical practitioner was in attendance at the time of 
birth. The Board decided that the town clerk of Middles- 
brough should be thanked for his letter, and be informed that 
the Board has noted the suggestion conveyed in the rider of 
the coroner’s jury for consideration on the next revision of 
the Rutes.—At a special meeting of the Central Midwives 
Board held on Jan. 19th. a number of midwives were struck 
off the Rol! for various charges. 


CENTENARIANS.—On Jan. 17th, the 100th anni- 
versary of his birth, Mr. David Lewis, a liveryman and pen- 
sioner of the Glaziers’ Company and the oldest City pensioner. 
was presented by the Company witha framed and illuminated 
copy of a resolution of congratulations passed by the Court 
at its last meeting, together with a gift of one hundred 
crowns. Mr. Lewis, who lives at Seven Kings, enjoys good 
health.—The King has sent a telegram of congratula- 
tion to Mrs. Arthur Mozley, of Malvern View, Cheltenham. 
who has completed her 102nd year.—Mrs. Ann Morrison, of 
Gairloch, has just completed her 103rd year. 


MEMORIAL TO THE LATE Mr. R. L. Swan.—A 
committee has been formed to collect subscriptions to foun« 
a memorial to the late Robert L. Swan, Past-President of 
the Royal College of Surgeons in Ireland, and for *many 
years surgeon to Dr. Steevens’ Hospital and to the Ortho- 
pedic Hospital. The latter institution he helped to found 
in 1876. The precise form of the memorial has not yet been 
decided upon, but it is intended that it should be associates! 
with the two institutions to which he had devoted so much 
of his life. The honorary secretary and treasurer of the 
memorial fund is Dr. T. Perey C. Kirkpatrick, of 
11, Fitzwilliam-place, Dublin. 


Appontments, 


Succe applicants for vacancies, Secretartes of Public Institutions, 
and others possessing information suitable for this column, are 
invited to forward to Tak Lancet Office, directed to the Sub- 
Editor, not later than 9 o'clock on the Thursday morning of each 
week, such information for gratuit publicatt 

CAMPBELL, Matcoum, M.D. Glasg., has been appointed Medical Officer 
of Health for Droitwich. 

Gar, A. K., L.R.C.?., M.B.C.S., Consulting Medical Officer, and 
Luter, S., Assistant Resident Medical Officer to the Ecclesal) 
Bierlow Union. 

Harris H. G., M.D. Durh., one of the Medical Referees under the 
Workmen s Compensation Act, 1906, for County Court Cireuit No 51. 

Jackson, W., M.D. Brux., F.R C.P 3. Glasg., Medical Officer for the 
Nelson Medical! District by the Burnley Board of Guardians. 

Penyineton, Louise A., House Surgeon at the Wolverhampton 
General Hospital. 

Perry, H., M.8.C.S., L.R.C.P. Lond., Temporary Medical Officer 
of Health for Spalding. 


Pacancies. 


For further in regarding each vacancy reference should be 
made to the advertisement (see Index). 

When the application of a Belgian medical man would be considered 
the advertisers are requested to communicate with the Editor. 

Beckett Hospirat anp Dispensary.--House Surgeon. 
Salary £200 per annum, with board, &c. 

Batu, Kasrean Diserensary.—Resident Medical Officer. Salary £140 
per annum, with furnished roums, &c. 

WINSLEY SANATORIUM.—Assistant Resident Medical Officer. 
Salary £250 per annum, with buard, &c. 

BIRMINGHAM CiTY.—Female Doctor for Infant Welfare Work. Salary 
£350 per annum. 

BIRMINGHAN City EpvucatTion CoMMITTEE.—Temporary Assistant 
school Medical Officer. Salary £300 per annum. 

BristoL GeEneERAL HosprraL.— House Surgeon for six months, Salary 
at rate of £175 per annum, with board, &c. 

BriTIsH Rep Cross Hospirat, Netley.—Pathologist, Junior Operating 
Surgeon, and Radiographer. 

CAMBRIDGE, APDENBROUKKS HosprTaL.—Honorary Assistant Surgeon 
in Out-patients’ Department. 

CHESTERFIELD aND North DERBYSHIRE HospiraL.—Second House 
Surgeon. Salary £200 per annum, with board, &c. 

Coventry Epvucarion Com™irrer.—Temporery Assistant Schoo? 
Medical Ufficer. Salary £350 per annum. 

Essex, ADMINISTRATIVE CouNTy.—Tuberculosis Officer. Salary £500 
per anuum. 
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GRIMSBY AND District HospiralL.—House Surgeon. Salary £5 5s. per 
week, with board, Ac. 

Hospital FoR Sick CHILDREN, Great Ormond-street. London, W.C.— 
House Surgeons, Assistant Casualty Medical Officer, and House 
Physician, unmarried. Salary at rate of £60 per annum each, 
with board, &c. 

LeaMenetor Spa, WaRNEFORD SOUTH WARWICKSHIRE GRNERAL 
HospitaL.—Second Resident Medical Officer. Salary 4200 per 
annum, with board, &c. 

NoTrinGHaM AND MiIpLanp Eye In¥FIkMaRY.— Female House Surgeon. 
Salary £120 per annum. 

PorTREE, Island of Skye. — Parish Medical Officer and Public Vaccinator. 
Salary about £480 per annuru. 

Free Hospitat, Gray's Inn-road,.W.C.—Radiographer and 
Medical Electrician. 

ScoTLanD, Naval Auxiliary Surgeon and 
Medical Officer. Salary £1 per or. with board, &. 

SHEFFIELD Union Hospira., Firvale.— Female Resident Assistant 
Medica! Officer. Salary £250 per annum, with rations, &c. 

STAFFORDSHIRE, WOLVERHAMPTON, aND DUDLEY JOINT (COMMITTEE 
FOR TUBERCULOSIS, MoxLey SaNnaToRIUM, near Wednesbury, 
Staffs.— Resident Medical Officer. £550 per annum, with 
board, &e. 

STANNINGTON, NORTHUMBERLAND, CHILDREN’S SANATORIUM.— Female 
Resident Medical Officer. Salary £200 per annum, with board, &-. 

SUNDERLAND Royal InFikMaRy.—Female House Surgeon. Salary 
£150 per annum, with board, &c. 

Ustversity oF Lonpow.—External Examiners. 

West Ham Union Sick Homr, 95, Forest-lane, Forest Gate, B.— 
Resident Assistant Medical Officer. Salary £300 per annum, with 
usual residential allowances, 

Wigan, RoyaL Epwarp INFIRMARY AND DISPENSARY.— 
Resident Surgical Dresser. 

Country CounciL, GENERAL EpucaTion CoMMITTEE.—Assistant 
Medical as School Oculist. Salary £350 per annum, &c. 


Tue Obief Inspector of Factories, Home Office, London, S.W., gives 
notice of vacancies for Certifying Surgeons under the Fac 
and Worksbop Acts at Bridport, Dorset ; Wells, Sumerset; and 
Chester le-Street, Durham. 

Tue Secretary of State for the Home Department, Whitehall, 3.W., 
aunounces a4 vacai for a Medical Referee under the Workmen's 
Compensation ‘Act. 1908, for County Court Circuit No. 4. 


Births, Marriages, and Deaths. 


BIRTHS. 

Barrow —On Jan. 4th, at Bishopton, Lochgilphead, Argyll, the wife 
of Surgeon Murray Barrow, K.N., of a son. 

Brown.—On Jan. 12th, at Kasaul', Punjab, India, the wife of H. C. 
Brown, Major, I M.5S., of a daughter 

faLte.—On Jan. 19th, at Cambridge-square, W., the wife of R. E. V. 
Hale, M.B., of a daughter. 

KENNARD.—On Jan. 16th, at Bedford-squre, W.C., the wife of Mr. 
Dudley Kennard, F.R.C.S., of a daughter. 

W11s0n.—On Jan. 15th, at Ritherdon-road, Balham, the wife of Maurice 
O. Wilson, Captain, R.A.M.C., of a daughter. 


MARRIAGES. 


NICHOLLS -Barry.—On Jan. 2%th, at St. Margaret's, Westminster, 
T. B. Nicholls, Lieutenant-Colonel, R.A.M.C., to Margaret, eldest 
daughter of Walter Barry, of Sutton, Surrey. 

SMYTHE Woop.—On Jan. 16th, atthe Parish Church, Clifton, Gerald 
Arthur Smythe, Captain, R.A.M.C., to Sarella Mary Mackenzie, 
third daugbter of . and Mrs. Robert Ley Wood, formerly of 
Cheltenbam. 

Wickenpin— HuntTeR.—On Jan. 17th. at St. Stephen’s Church, Perth, 
Stanley Wickenden, M.R.C5., L.R.C.P. Lond., Captain, R-A.M.C. 
(S.R.), to Mary Stewart, daughter of Mr. and Mrs. Robert Hunter, 
of St. John’s, Perth. 


DEATHS. 

BurGess.—On Jan. 17th, at 442, Glossop-road, Sheffield, Duncan 
Bargess, M.B., F.R.C.P., aged 66 vears. 

Hue@ners. On Dec. 18h, 1916, in Northern Assam, David E. J. 5 
Hughes, M.R.C.S., L-R.C.P. Lond., aged 30 years. 

MEIKLE.—On Jan. 22nd, at Edinburgh, Thomas Christopher Meikle, 
Fleet-Surgeon, R.N. (retired). 

ReckittT.--On Jan. 20th, at Royal Naval Hospital, Haslar, Charles 
Edward Keckitt, Surgeon, R.N., aged 30 years. 


N.B.—A fee of 58. is charged for the insertion of Notices of Births, 
Marriages, and Deaths. 


METEOROLOGICAL READINGS. 
(Taken daily at 8.30 a.m. by Steward’s Instruments.) 
Tae Lancer Office, Jan. 24th, 1917. 


Solar Maxi- | 


Rato mam | 
Date | Temp. | Balt. Bald, Remarks. 
| | Vacuo. Shade. | | | 
Jan.18 |... 42 3 | | | Overcast 
» 19 | O03 | 39 39 35 35 37 Raining 
3° | 33 Raining 
a a | 34 34 33 34 34 Overcast 
» & | 32 Cloudy 
24 | 37 3 | | 3 | 32 | Snowing 


Other information which we have been accustomed to give in these 
“* Readings” is withheld for the period of the war. 


Hotes, Short Comments, and Anstuers 
to Correspondents. 


THE ORGANISATION OF THE MEDICAL 
PROFESSION FOR WAR. 


WE have received from Mr. K. M. Beavis, B.A., assistant 
secretary to the National Medical Union, 346, Strand, 
London, W.C., the following statement on the instruction 
of the Chairman of the Council of the Union :— 

In view of the somewhat alarmist and as they think mis- 
leading statements appearing in the press on the above 
subject, the Council of the National Medical Union at 
their meeting held on Saturday, Jan. 13th, considered the 
alleged difficulty in meeting the medical needs of the country, 
both civil and military. The term *‘ mobilisation” in the 
sense of the suggestions so far made appears to be synony- 
mous with the conscription of a particular body of citizens 
who are more than warned that any lack of spontaneous 
alacrity on their part in offering their services for disposal 
according to the wisdom of a certain Central Medical War 
Committee will be followed by compulsory legislation, 
and the ousting of native by imported foreign medical 
service so far as the civil population is concerned. Con- 
sidering the whole-hearted response to the country’s need 
which has characterised the medical profession in this 
crisis, a respocse which has frequently entailed much per- 
sonal sacrifice, this attitude towards it- by the powers that 
be seems neither just nor wise, nor has it, in the opinion of 
the Council of the National Medical Union, the justification 
even of necessity if a proper use be made of the medical 
material available. his union, whose opposition to the 
Medical Benefit Section of the National amee Act is 
well known, has no desire to snatch any advantage for its 
views on this occasion, but it expects a like self-abnegation 
on the part of those interested in the maintenance of the 
system of medical benefit referred to. 

The Council of the National Medical Union, after full dis- 
cussion and after consultation with cognate bodies in other 
parts of the Kingdom, believes that every medical need, civil 
and military, may be met on the lines and upon the con- 
ditions hereunder indicated, and which should be operative 
during the war and fora reasonable period thereafter until 
the situation is again tending to become normal and the 
abstract questions at issue in the medical world can again be 
considered. They believe also that medical services secured 
on these conditions will be willing services, a paramount con- 
sideration in the exercise of a profession in which physica! 
ease has largely to be sacrificed and mental activity with 
much responsibility displayed and borne. 

The conditions indicated to secure such services are as 
follows: 1. A primary condition to be repeal of the Medical 
Benefit Section of the Insurance Acts, thereby releasing 
many doctors who are unevenly distributed at present and 
releasing a population that would automatically distribute 
itself in the district. 2. Non-panel practitioners offering to 
attend the patients of panel doctors not to be required to 
attend them except as private patients. 

The statement adds that the importation of English- 
speaking doctors to attend the civil population is totally 
upnecessary and not in the national interests, and that 
compulsion in the case of the medical profession will only 
lead to disaster. 

The Council further concludes that any voluntary 
organisation should be carried out by a properly con- 
stituted medical committee elected by, and representative 
of, the profession. 

PILEWORT. 
To the Editor of THE LANCET. 

Sir,—In reply to Mr. F. W. Alexander’s inquiry in your 
issue of Jan. éth I have prescribed — ever since 
Sir James Sawyer recommended it 16 years ago, and I 
cannot say it has ever failed me when properly applied. 
The preparation I use is that.of a double cone suppository, 
made like an elongated dumb-bell, which is easily inserted 
and retained in position when grasped by both the internal 
and external sphincters until it is entirely absorbed. The 
suppositories must be made from the fresh plant, and are 
prepared by Messrs. Lowe and Co., Limited, 8, Stafford- 
street, Old Bond-street, W. Mr. Lowe informs me that it is 
only for about one month in the year that the plant is really 
active, and be thinks it is neglect of the old botanists’ 
instructions, to“ gather the plant only at the height of its 
short active life ’ that accounts for so many failures with it. 
Doubtless the introduction of a host of modern synthetic 
remedies has had a good deal to do with the neglect of this 
and other valuable old remedies. 

Lam, Sir, yours 
Y 


Jan. 20th, 1917. 


FAIR. 
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THE CONSERVATIVE TREATMENT OF BURNS among the peasantry and labouring classes; the number 
AND SCALDS. of cases admitted to the various hospitals (other than in 
Kingston) for malaria was 7138. The total number of 
To the Editor of THE LANCET. — treated in public general hospitals and asylums 
Sr1r,—I am convinced from long experience in the treat- uring the year was 29,537, and the number of out- 
ment of burns and scalds that many deaths are caused from patients treated was 67,882. There were 516 deaths in 
the patient, anc e subsequent application o inful 
applications. The waste of bandages is also aaling. GOOD MILK. 
he verdict ‘‘ Died of shock from burns’’ I take to be the | WE noticed in THE LANCET of Nov. 25th, 1916, p. 926, 
result in many cases of the long-continued pain received a small pamphlet on practical cow-keeping, written by the 
during the dressing. My own practice is to relieve pain Hon. Mrs. Lionel Guest and published under the auspices 
with opium, morphine, cocaine, &c., and to get the patient of the Central Committee for National Patriotic Organisa- 
to sleep as soon as possible. The great heat of either fire or tions. The complete book from which the pamphlet was 
water that caused the injury has acted as a thorough dis- compiled (The Cow and Milk Book, John Lane, pp. 175, 
infectant to the clothing, which need not be removed but yrice ls. net) is now before us, and is a thoroughly useful 
simply covered with cotton-wool. A few days later the wounds little guide dealing with the cow in health and disease, the 
are easily made clean and free from clothes. Treated in this handling of milk, and the making of butter and cheese. 
way I have never Jost a patient who was burned or scalded. Due stress is laid on the necessity of cleanliness, as well as 


Lam, Sir, yours, faithfully, 
Catford, Jan. 18th, 1917. G. J. O'REILLY. 


JAMAICA HEALTH REPORT. 

IN the section of the report for 1915-16 of the Governor of 
Jamaica (Sir W. H. Manning, K.C.M.G., C.B.) devoted to 
vital statistics and public health it is stated that the esti- 
mated population on March 3lst last was 894,735. The 
birth-rate for the year was 34°6 per 1000 and the death-rate 
21°6 per 1000, as compared with 38°9 and 21-4 respectively 
in the previous year. 669 of every 100 births regis- 
tered were illegitimate. This is slightly higher than 
the rate—66°8 per cent.—in 1914-15, which was the highest 
island rate recorded since the compulsory. registration of 
births commenced in 1878. Of the total mortality the 
deaths of infants were: Under 1 year, 28-1 per cent.; 
1 year, 8:7 per cent.; 2 years, 29 per cent. ; 3 years, 2:0 per 
cent.; 4 years, 1°5 per cent. Comparing the infant mor- 
tality with the births during the year, 30,854 infants were 
born and 7089 died at 1 year of age or under, equal to 22:9 
per cent. ; the percentage under 5 years was 26°9. 

Owing to the inability to obtain salvarsan for use in the 
treatment of yaws, the travelling dispensary and hospital 
established in 1914 with a view specially to the treatment 
of this disease was closed on June 12th, 1915. During the 
time the dispensary was in operation 1498 patients were 
treated for yaws, 408 of whom received two injections and 
60 three injections. Of the patients treated 1109 were cured, 
4 died, and 385 were under treatment at the time of the 
closing of the dispensary. The number of cases of yaws 
treated with salvarsan in the several public general 
hospitals and medical districts was 637. The Legislative 
Council in March voted a sum of £2500 for the purpose of 
providing for the special treatment in Kingston of venereal 
diseases, which are very prevalent, and in some places, 
inclusive of Kingston, appear to be on the increase. 

There were 5942 cases of hookworm treated with thymol 
at the various country hospitals, in addition to 123 cases 
among East India immigrants on the estates and 142 
neo ae so treated at the General Penitentiary. At the 
atter institution the treatment of the infection by oil of 
chenopodium was tried, and the surgeon reports that the 
results clearly demonstrate that the oil is exceedingly 
powerful against both bookworm and the large ascaris, and 
that no ill effects after dosing were observed in any case. 
The opportunity was taken during the year of studying, by 
examination of the faces bacteriologically, the effects of 
thymol, quassia, and oil of chenopodium on cases from 
other institutions, and establishing a comparison of the 
respective efficacies of these drugs. The Government 
bacteriologist, Dr. H. H. Scott, states that the conclusions 
to be drawn from these experiments are: (1) that quassia 
is of very little, if of any, use against hookworm ; (2) that 
thymol is not an ideal specific ; (3) that oil of chenopodium 
appears to be a very powerful anthelmintic, though 
further observations are still necessary to establish this 
point; and (4) that the best result is to be obtained by 
making use of both thymol and oil of chenopodium at a 
suitable interval; the problem of total eradication of 
ankylostomiasis is, however, not one to be solved by 
drugs only. 

Vomiting sickness caused 134 deaths during the year, as 
against 196 in the previous year. The investigations by 
Dr. Scott in support of his theory that vomiting sickness 
is due to a poison contained in the fruit of ackees (Blighia 
sapida) were continued. It so happened that while these 
investigations were being carried out there occurred a 
definite case of ackee poisoning, and Dr. Scott carried 
out a post-mortem examination, which revealed changes 
practically identical with those observed in the animals 
experimented upon. This case, which was not described 
as one of vomiting sickness, showed typically the onset, 
course, and changes of that disease. 

As a result of heavy rains malarial fever was prevalent 
throughout the island, and there was a great increase 


of knowledge and common-sense, if this branch of farming 
is to be made profitable. Women, Mrs. Guest thinks, 
are particularly suitable for looking after live-stock, as 
farm animals respond to kind and sympathetic treatment. 
The book may well be commended to all who are keeping 
cows, or contemplate doing so. 


THE ABBE HUC ON PEDICULOSIS. 
To the Editor of THE LANCET. 


ype ba at the present time is interested in lice, 
and I think the following means of keeping them off may be 
worth consideration. It is given by the Abbé Huc in his 
volume of “ Travels in Tartary and Thibet,” and is probably 
effective, though perhaps not as elegant a preparation as 
might now be devised. 

Hunger and thirst, fierce winds and pee | cold, wild beasts, 
robbers avalanches, menaced death, and actual discomfort—all had 
been as nothing compared with the incessant misery occasioned by 
these dreadful vermin. ...... We bought a few rapeks’ worth of mercury 
and made with it a prompt and specific remedy against the lice. You 
take half an ounce of mercury, which you mix with old tea-leaves 
previously reduced to paste by mastication. To render this softer you 
generally add saliva; water would not have the same effect. ou 
must afterwards bruise and stir it awhile, so that the mercury 
may be divided into little balls as fine as dust. You infuse 
this composition into a string of cotton loosely twisted, which 
you hang round the neck. The lice are sure to bite at the 
bait, and they thereupon as surely swell, become red, and die 
forthwith. In China and Ta:tary you have to renew this sanitary 
necklace once a month, otherwise in these dirty countries you cannot 
possibiy keep clear of these vermin. 

Iam, Sir, yours faithfully, 
Matlock, Jan 22nd, 1917. 5S. SHORE NIGHTINGALE. 


THE COMPLETE DIGESTION OF WAR BREAD. 


Dr. William Bramwell (Liverpool) writes to us regarding @ 
patient who is convinced, by an examination of his faces, 
that he is passing undigested particles of so-called offal 
contained in the war bread. The patient, he says, while 
not io a position to say whether such particles in passing 
through the alimentary canal have given up all or any 
part of their nutriment before expulsion as waste, believes 
that his experience raises a question of vital importance 
with regard to the use of the R-bread. We have not over- 
looked the matter, and our correspondent will find an 
interesting reference to the subject in an annotation on 
whole-meal bread in THE LANCET of Dec. 2nd, 1916 
(p. 949). Probably much less objection would be raised to 
the so-called offal (itself an objectionable term) if it were 
finely ground, as we think is likely to be the case in the 
modern milling processes. Whether fine milling is officially 
prescribed has not been publicly stated. 


Aisculapius would like to learn from medical men having 
experience of it whether the prophylactic use of vaccine 
against winter colds has been found efficacious and lasting. 
He would like to know whether the vaccines lose their 
effect after a time. 


THE address of the London Insurance Committee 1s now 
Insurance-street, W.C. The street is in the Borough of 
Finsbury, and was originally named William-street, but 
this was altered a few months ago. 


COMMUNICATIONS not noticed in our present issue wil! 
receive attention in our next.” 


Tae foll journals, magazines, &c., have been received :— 
Interstate Medical Journal, British Journal of Surgery, British 
Journal of Uental Science, Review of Neurology and Psychiatry, 
Annales de Gynécologie et d’Obstétrique, American Medicine Journal 
of the Royal Naval Medical Service, Clinical Medicine, American 
Journal of Surgery, Journal of Missouri State Medical Association, 
American Journal of Obstetrics, Journal of State Medicine, American. 
Journal of Roentgenology, Mexican Review, &c. 
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Medical Diary for the msuing Geek. 


SOCIETIBS. 
ROYAL SOCIETY, Burlington House, London, W 

Tuurspay.—Papers:—Sir Ronald Ross, K.C.B., and Miss H. P. 
Hudson: An Application of the Theory of Probabilities to the 
Study of a priori Pathometry. Part II.—Dr. J. Brownlee: 
An Investigation into the Periodicity of Measles Epidemics in 
London from 1703 to the Present “7 by the Method of the 
Periodogram (communicated by Dr. W. uw Fletcher) —Capt. J. 
Hammond: On the Causes Responsible for the Developmental 
Progress of the Mammary Glands in the Rabbit during the 
Latter Part of by Mr. J. Barcroft).— 
Mr. F. H. A. Marshall and Mr. BE. T. Halnan: On the Post- 
oestrous Changes occurring in the Generative Organs and 
Mammary Glands of the Non pregnant Dog (communicated by 
Mr. J. Barcroft). 


ROYAL SOCIETY OF MEDICINE, 1, Wimpole-street, W. 
MEETINGS OF SECTIONS. 
Friday, Feb. 2nd. 
LARTHOCEOGE (Hon. Secretaries—Cecil I. Graham, Frank A. Rose) : 
at 4 P.M. 


Cases : 

Dr. E. W. Scripture: (1) A Case of Speech without the Use of the 
Larynx ; (2) Apparatus for the Graphic Record of Speech. 

Sir StClair Thomson: (1) Three Cases after Laryngo-fissure of 
Carcinoma Laryngis; (2) Sections demonstrating Very Karly 
Diagnosis of Carcinoma Laryngis; (3) (With Mr. Wilfred 
Trotter): A Case of Extrinsic Carcinoma Laryngis, Two Years 
after Operation ; (4) Two Cases of Maignant Disease of Nasal 
Accessory Sinuses after Lateral Rhinotomy (Moure’s operation). 

Mr. Cecil Graham : A Case of Malignant Disease of Nasal Accessory 
Sinuses after Lateral Rhinotomy (a modification of Moure’s 
operation). 

Dr. Irwin Moore: (1) A Case of Carcinoma of Maxill Sinus after 
Lateral Rhinotomy ; (2) A Case of Choanal (Sphenoida!) Poly pus 
in a Patient aged 6 years, (1) The Original Laryngeal Mirror 
used by Manuel Garcia. 

Mr. Norman Patterson: A Case of Epithelioma of Naso-pharynx 
after Operation. 

Dr. Jobson Horne: A Case of Choanal Polypus. 

N.B.—Members of the Section of Surgery are specially invited 
to attend 
— (Hon. Secretaries—F. E. Shipway, Ashley S. Daly): 
at 8.30 P.M. 


Paper: 
Capt, Geoffrey Marshall, R.A.M.C. (S.R.): Anesthetics at a Casualty 
Clearing Station. 


ROYAL SOCIETY OF ARTS, John-street, Adelphi, W.C. 
MonpDay. p.M., Cantor Lecture:—Prof. A. B. 
Planning and Civic Architecture. (Lecture I.) 
WEST LONDON MEDICO-CHIRURGICAL SOCIETY, West London 
Hospital, Hammersmith-road, W. 
Fripay.—8.30 p.M., Pathological Evening. 


LECTURES, ADDRESSES, DEMONSTRATIONS, &c. 
— qpaeease COLLEGE, West London Hospital, Hammersmith- 


MonDay.—2 p.M., Medical and Surgical Clinics. X Rays. Mr. Gray: 
Operations. Mr. B. Harman: Diseases of the Kye. Dr. Simson: 

UVESDAY.—2 P.M., cal and Surgical Clinics. X Rays. 3 
Baldwin: Operations. Dr. Banks Diseases of 
Nose. and Ear. Dr. Pernet: Diseases of the Skin. 

WeEpnNEspay.—10 a.M., Dr. Saunders: Diseases of Children. Dr. Banks 
Davis: Operations of the Throat, Nose. and Kar. 2 p.m.. Medical 
and Surgical Clinics. X Rays. Mr. Pardoe: Operations. 

THURSDAY.—2 P.M., Medical and Surgical Clinics. X Rays. Mr. Gray: 
Operations. Mr B. Harman: Diseases of the Eye. 

Fripay.—10 a.M., Dr. Simson: Gynecological Operations. 2 P.M., 
Medical and Surgical Clinics. X Rays. Mr. Baldwin: Opera- 
tions. Dr. Banks Davis: Diseases of the Throat, Nose, and Har. 
Dr. Pernet: Diseases of the Skin. 

Saturpay.—10a.M., Dr. Saunders: Diseases of Children. Dr. Banks 
Davis: Operations of the Throat, Nose, and Kar. Mr. B. Harman: 
Eye Operations. 2 p m., Medical and Surgical Clinics. X Rays. 
Mr. Pardoe: Operations. 

ROYAL INSTITUTE OF PUBLIC HEALTH, Lecture Hall of thé 
Institute, 37, Russell-squ:re, W.C. 
Course of Lectures and Discussions on Public Health Problems under 

War and After-war Conditions :— 

Wexpnespay.—4 p M., Lecture III.:—Dr. C. J. Macalister: The Pre- 
vention and Arrest of Venereal Disease in Men. General Sir 
H. L. Smith-Dorrien, G.C.B, G.C.M.G., D.S.O., Dr. F. N. K. 
Menzies, Dr. O. May, and Major A. Corbett-Smith, R.F.A., have 
prom'sed to take part in the discussion. 

OF GREAT BRITAIN, Albemarle-street, 

Turspay.—3 p.M , Prof. C. 8. Sherrington: The Old Brain and the 

New and em (Lecture III.) 

HURSDAY.—S_P.M., Prof. F. G. Donnan: The Mechanism of 
Chemical Change. (Lecture I.) 


Pite: Town 


EDITORIAL NOTICES. 

It is most important that communications relating to the 
Editorial business of THE LaNcET should be addressed 
exclusively ‘‘TO THE EDITOR,” and not in any case to any 

entleman who may be a to be connected with the 

y 


ditorial staff. It is urgently n 
be given to this a ecessary that attention should 


It is especially requested that early intelligence of local 
events having a medical interest, or which it is desirable 
to bring under the notice of the profession, may be sent 
direct to this office. s 

Lectures, original articles, and reports should be written on 
one side of the paper only, and when accompanied by 
blocks it is requested that the name of the author, and tf 
possible of the article, should be written on the blocks to 

acilitate identification. 

Letters, whether intended for insertion or for private informa- 
tion, must be authenticated by the names and addresses 
of their writers--not necessari y for publication. 

We cannot prescribe or recommend practitioners. 

Local papere containing reports or news paragraphs should 
be marked and addressed ‘‘ To the Sub-Editor.” 

Letters relating to the publication, sale, and advertising 
departments of THE LANCET should be addressed ‘‘ To 
the Manager.” 

We cannot undertake to return MSS. not used. 

Offices: 423, STRAND, LONDON, W.C. 


MANAGER’S NOTICES. 


VOLUMES AND CASES. 


VOLUMES for the second half of the year 1916 will be ready 
shortly. Bound in cloth, gilt lettered, price 16s., carriage 
extra. 

Cases for binding the half-year’s numbers (inland edition) 
are now ready. Cloth, gilt lettered, price 2s., by post 2s. 4d. 

To be obtained on application to the Manager, accompanied 
by remittance. 


ALTERATION IN THE PRICE OF ‘““THE LANCET.’ 

INCREASED war expenses and cost of production necessitate 
an increase of the price of THE LANCET. Commencing with 
the new year, the price was raised to 8d. The rates of 
subscription remain as revised in October. 


TO SUBSCRIBERS. 

WILL Subscribers please note that only those subscriptions 
which are sent direct to the Proprietors of THE LANCET at 
their Offices, 423, Strand, London, W.C., are dealt with by 
them? Subscriptions paid to London or to local newsagents 
(with none of whom have the Proprietors any connexion 
whatever) do not reach THE LANCET Offices, and con- 
sequently inquiries concerning missing copies, &c., should 
be sent to the Agent to whom the subscription is paid, and 
not to THE LANCET Offices. 

Subscribers, by sending their subscriptions direct to 
THE LANCET Offices, will ensure regularity in the despatch 
of their Journals and an earlier delivery than the majority of 
Agents are able to effect. 


TO COLONIAL AND FOREIGN SUBSCRIBERS. 


Subscribers abroad are particularly requested to note the rates 
of subscriptions given on page 4. 

The Manager will be pleased to forward copies direct from 
the Offices to places abroad at the rates shown, whatever be 
the weight of any of the copies so supplied. 


NEWSPAPERS FOR NEUTRAL COUNTRIES. 
Newspapers are not at present being sent forward to 
neutral European countries unless posted direct from the 
office of publishers or newsagents who have obtained 
ermission from the War Office for this purpose. The 
ublisher of THE LANCET has obtained the required 
ermission, and he will forward copies direct from the 

ffice to any neutral country on receipt of instructions. 


Communications, Letters, &c., have been 
received from 
A.—Dr. J. H. Ashworth, Margate; | Worthing; Dr. W. Bramwell, 
Mr. J. B. Aickin, Ferry Hill; Liverpool ; Mr. H. Bonis, Thorold, 
Archives Médicalea Belges, Adin- Ont.; Board of Agriculture and 
kerke, Editorial Sec. of ; Messrs. Fisheries, Lond.: Dr. W. A. Brend, 
Allen and MHanburys, Lond.; | Lond.; Beckett Hospital, Barnsley, 
Anglo-French Drug Co., Lond.; Hon. Sec. of; Messrs. Bur- 
Capt. M. B. Arnold, R.A.M.C.; roughs Wellcome and Co., Lond.; 


Associated Manufacturers Co., 
Lond.; Aymard Patent Milk 
Sterilizer Co., Ipswich. 
.—Mr. W. R. Barlow, Trinity; 
Messrs. Brady and Martin, New- 
castle-on-Tyne: Mr. I. Bastow, 
Bournemouth ; Boston Athenaeum 
Library, Librarian of; Messrs. 
Butterworth and Oo., nd. ; 
Capt. C. C. Boyle, R.A.M.C.(T.); 
Messrs. W H. Bailey and Son, 
nd.; Messrs. B. Brown and 
Son, Huddersfield; Brighton 
and Sussex Medico-Chirurgical 
Society, Sub-Librarian of; Dr. 
P. Bartholow, New York ; Bovril, 
Lond., Managing Director of: 
British Red Cross Society, Lond., 
County Sec. of; Mr. O. Beeby, 


Dr. J. 8. Bolton, Nottingham ; 
Mesars.J. Beal and Son, Brighton; 
British Purchasers of the Sana- 
togen Co., Lond; Birmingham 
Medical Institute, Hon. Libra- 
rian of; Mr. J. Birley, Lond.; 
Bolton Infirmary, &c., Sec. of; 
British Red Cross Hospital, 
Netley, Commandant of. 

r. B. Cierra, Valladolid ; 
Messrs J. and A. Carter, Lond.; 
Messrs, Constable and Co., Lond.; 
Education Committee, 
Sec. of; Dr. G. Cooper; 
Capt. V. T. Carruthers, R A.M.C.; 
Canadian Contingents, Director 
of Medical Servic:s, Lond.; Mr 
P. Creed, Lond.; Chicago Schoo! 
of Sanitary Instruction; Major 
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R. Cruchet; Mr. R. Creasy, 
Lond.; Dr. F. Clifford, Swansea ; 
Messrs. B. Cook and Co., Lond.; 
Mr. H. A. Collins, Cro “Lona: 


Theodore 

Dr. W. H. Coates, 
Col. J. Cantlie, MONT): 
Church of England Tem ce 
Society, Lond., Sec. of ; Capt. O. 
Carlyle, R. AM.C.; 
D.—Mr. H. Dickinson, Lond.; 
Messrs. James L. Denman and 
a Mr. R. Dacre, Lond.; 

unn, 

City ; wi J. Donald, Liskeard ; 
Dr. L. W. Deichler. Philadelphia ; 
Messrs. S. Drayton and Sons, 
Exeter. 


&.—Capt. J. Ewing, R.A.M.C.(T.), 
D.A.D.M.S. 


. M. Fletcher, Lond.; 
. C. F. Forshaw, Bradford; 
Dr. T. Fisher, Norwich; Mr. J. 
Ford, Exeter; Dr. C. Feltgen, 
Nancy; Mr. H. Fountain, Lond. 
@.—Dr. V. J. Glover, Liverpool ; 
Mr. W. S. Gibbs, 
Capt. H. D. Gillies, R.A M 
Lieut. J. Geoghehan, R.A.M.C.; 
Georgetown, Demerara, Surg.- 
Mr. J. Grene, 


N. Galbraith, Newark-on- 
Trent ; Mr. L. Gaster, Lond.; 
General Register Office, Lond., 
Supt. of Statistics; Mr. J. Good, 
Bedford. 
8.—Dr. R. C. Holt, Manchester ; 


Major A . 
Messrs. Hirschfeld Bros. be Lond.; 
Dr. W. G. Harvey, Lond.; 
. BE. Home, R.A.M.C.; 
. O. Hutton, R.A.M.C.; 
. Heywood and Son, 
Manchester; Dr. T. J. Horder, 
fLlond.; Mr. F. J. Hall, Oxford ; 
Dr. W. J. Howarth, Lond.; Dr. 
Hollander, Lond.; Mr. G. Mather 
Horsey, Widford. 
I.—Incorporated Society of Trained 
Masseuses, Lond., Sec. of; Insur- 
surance Committee for the 
County of London. 
Army 
Medical a Lond., Editor of ; 
Messrs. E. Jackson and Co., 
Lond. 
K.—Mesers. H. S. King and Oo.; 
Lond.; Lord Knutsford, Royston ; 
Dr. C. Krumweide, jun., New 
York; Dr. D. Kennedy, Dublin; 
Fyre, Ltd., Eastbourne; 
T. P. C. Kirkpatrick, 


L.—London and Medical 


Protection Financial 
Sec. of; Dr. T. M. ge, Lond.; 
Lederle Antitoxin Laboratories, 
New York City, Sec. of; Lysol, 
Ltd,, Lond.; Le Malaitie del 
Cuore, Genova. Director of ; Dr. 
F. C. Linton, Tunbridge Wells ; 
Liverpool Merdtical Institution ; 
Liverpool University Library, 
Sub-Librarian of; London Der- 
Society, Hon. 


of. 
M.—Mr. E. MacGowan, Lond.; 
Mr. J. Y. W. MacAlister, Lond.; 
Midwives’ Institute, Lond.; Dr. 
A. B. Mahood, Westward Ho; 
. S. E. Moore, Washington, 
D.C.; Maruzen Oo., Tokyo; 
—— May and Baker, Lond.; 
. N. Meachen, Durham ; 


Sickness, Annuity, ‘and Life As- 
surance Friendly Society, Lond., 
Sec. of ; Mr. C. MacMahon, Lond.; 
Mr. F. J. Mackinlay, Liverpool ; 
Dr. A. T. McConkey, Bristol; 
Capt. J. Miller, MOAT.) ; 
Capt. J.C. McWalter, R.A.M.C.; 
bur; ne Manufact 
Go” @.; Dr. A. H. ‘&. 
kintosh, Darnell ; 

q. H. Makins, K.C. 


N _—National 


Sec. of. 
Tbr. J. 


V.—Messrs. Hy. Vickers, 


W.—Dr. 


. L. Martin, Chelmsford ; 


Messrs. F. Mundy, Gilbert, and 
Co., Birmingham. 
edical Union, Lond.; 
Newcastle-on-Tyne Corporation, 
Medical Officer of Health of; 
New A Telephone 
Corporation, 
Town Clerk. Major D. G. 
Newton, R.A.M.O(T.)- Mr. S. S. 
Nightingale, - Sir George 


Lond.; 
Imallock 3 


Dr. 

Miss C. Poole. Lond.; 

ologist, St. Louis, 

Mr. G. _Principato, 

Messrs. W. P. Peat and Co., 

Lond.; Pembroke College, Ox- 

ford, Senior Tutor of; Messrs. 
Sons, Loud.; 


People’s 
Medical’ Fre sedom, 

Southport; Mr. W. G. Plimmer, 
A. T. Pitts, 


Q.—Queen Mary’ 's Hospital for the 


~ End, Stratford, Sec. of; Mr. 
R. Quesada, Lond. 


R. ——. P. Rayner, Manchester ; 


Dr. R. R. Rentoul, Liverpool ; 
Dr. J. T Rogerson, Mount Rule: 
Mail Steam Packet Co., 

; Royal Mineral Water Hos- 

pital, “Bath, Registrar of ; Messrs. 
omeike and Curtice, Lond.; 
Registrar-General, Edinburgh: 
Royal British Nurses’ Association, 
+ Sec. of; Ro Academy 

of Medicine in Ireland, Lublin; 


stitution of Great Britain, Lond.; 
Riehmond Gas Stove Co., Lond.; 
Capt. J. K. Rennie, 8.A.M.C.; 
Messrs. Robertson and Scott, 
Edinburgh ; Mrs. C. J. Renshaw; 
Capt. L. B. Robertson, C.A.4.C.; 
Staff-Surg. B. S. Robson, R.N.; 
Royal Victoria Infirmary, Medi- 
cal Library, Newcastle-on-Tyne, 
Librarian of. 


8.—Dr. A. B. Stansfield, Lond.; 


Messrs. G. Street and Co.; Lond.; 
Mr. H. R. Saunders, New York; 


Stern Sonneborn Oil Co.. 


vertising ency, 

Dr. A. Savill, ye 

Sir Raward A. Schifer, Edin- 
. H. Smith, Harlow; 

. Smith and Son, 


Sunderland "Royal Infirmary, 


Tatham, Old Oxtead; 
Capt. W. H. Taylor, O.A.M.C.; 
Mr. E. Thorp-Hincks, Lond.; 
Messrs. W. Thacker and Co., 
Lond.; Dr. T. Taylor, Lond.; 
Dr. W. W. C. Lond.; 
Mr. W. R. Thompson, Gosport ; 
Dr. F. Thomson, Lond. 


Brown, Sheffield; Mr. 
New Amsterdam. 
FP. P. Weber. Lond.; 
Warneford — Hospital, Lea- 
Spa, House Governor 
of Council, Trow- 
bridge, County School, Medical 
Officer ot; Be. Williams, 


B.— Mr. J. 


C.—Dr. LM 


W. G. Evans, Birming- 


F.—Mr. KE. 


G.—Mr. 


Brooklyn, New York; 

Widenmann, Broicher, 
and Co., Lond. Dr. H. Walsham. 
Lond; Westinghouse. Cooper, 
Hewitt Co. . Lond , Manager of ; 
Mr. W. Webster, King’s Dn; 
Mr. A. Watson, New n- 


Letters, each with 


Mr. W. I. de C. Wheeler, 


G Yates, R.A.M.C.. 
York Medical Society, Acting 
Hon. Sec. of ; Youth's Companion 
Boston, U.S.A., Libra. 
rian o 


enclosure, are also 


acknowledged from— 
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